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(54) RADIO COMMUNICATION SYSTEM AND BASE STATION

(57) A wireless communication system according to
an aspect of the present invention is a wireless commu-
nication system including a gateway device 3 that con-
nects a core network 1 and a wireless access network
2. The wireless access network 2 has a virtual base sta-

tion 6 that includes a representative base station 6a con-
nected to the gateway device 3 and a plurality of unrep-
resentative base stations 6b and 6c, which are subordi-
nate to the representative base station 6a. The presence
of the unrepresentative base stations is hidden from the
gateway device 3 and an adjacent base station 5.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a wireless com-
munication system in which base stations are disposed
so as to be subordinate to a gateway device provided
between a core network and a wireless access network.

BACKGROUND ART

[0002] In recent years, various techniques for increas-
ing the speed of wireless access have been proposed
and standardized, with the intention of realizing faster
wireless packet communications. It has been said that,
in a "Beyond 3G/4G" cellular system, it is possible to
achieve a wireless transmission speed of hundreds of
megabits per second (Mbps) to 1 gigabits per second
(Gbps). When wireless transmission is realized at such
a high speed, the transmission power becomes an issue.
Thus, it is predicted that an area covered by each cell
will become smaller than an area covered by each con-
ventional cell. Also, because each cell will become small-
er, it is predicted that the number of base stations that
perform wireless communications with terminals will fur-
ther increase in the future.
[0003] The number of base stations and the number
of cells that a base station control device is able to ac-
commodate are limited due to constraints related to con-
trol specifications and the capacity of the device. As a
result, there is a situation in which, even if a base station
control device is supposed to be able to accommodate
base stations according to the processing capacity there-
of, the base station control device is not able to accom-
modate some of the base stations due to the limitations
regarding the number of accommodated base stations
and the number of accommodated cells mentioned
above. In such a situation, there is a problem in that base
station accommodating efficiency of the base station con-
trol device is low.
[0004] A technique disclosed in Patent Document 1
listed below solves the problem discussed above. In spe-
cifically, according to the disclosed technique, a base
station line concentrator is provided between a plurality
of base stations and a base station control device that
controls the base stations. The base station line concen-
trator converts and transmits control data and user data
between the base station control device and the base
stations. According to this technique, the base station
control device is able to operate while regarding the plu-
rality of base stations as one virtual base station. Con-
sequently, by connecting a plurality of base station line
concentrators to a base station control device, it becomes
possible to accommodate a larger number of base sta-
tions without introducing a new base station control de-
vice that is expensive.
[0005] The Third Generation Partnership Project
(3GPP) has been researching a next-generation wireless

access method called Evolved Universal Terrestrial Ra-
dio Access (E-UTRA) and a wireless access network
called Evolved Universal Terrestrial Radio Access Net-
work (E-UTRAN) that are obtained by optimizing a third-
generation wireless access method and a wireless ac-
cess network called Universal Terrestrial Radio Access
Network (UTRAN) for wireless packet communications
so as to achieve a lower delay and a higher data rate
(see Non-patent Document 1 listed below). In an archi-
tecture adopted by E-UTRAN, a wireless network control
device called a "Radio Network Controller (RNC)" that
controls base stations called "Node B’s" is eliminated and
base stations called "Evolved Node B’s (eNodeB’s)" each
having the functions of the RNC are directly accommo-
dated while being subordinate to a gateway device called
a "System Architecture Evolution Gateway (SAE-GW)"
that is provided between a core network and a wireless
access network. In this arrangement, because the archi-
tecture in which hierarchical structures have been elim-
inated is adopted into the wireless access network, E-
UTRAN is able to achieve advantageous effects where
end-to-end delays are reduced and where the network
configuration is simplified.
[0006]

Patent Document 1: Japanese Patent Application
Laid-open No. 2006-279261
Non-patent Document 1: 3GPP Technical Specifica-
tion (TS) 36.300 "Evolved Universal Terrestrial Ra-
dio Access (E-UTRA) and Evolved Universal Terres-
trial Radio Access (E-UTRAN); Overall description;
Stage 2," Version 8.0.0 (2007-03)

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0007] In a wireless access network architecture like
E-UTRAN described above in which each of the base
stations has such functions of a wireless access control,
call processing, management of moving of mobile devic-
es, and the like, while each of the base stations is directly
connected to a core network, same problem as the prob-
lem occurs in the conventional wireless access network
in which a base station control device controls a plurality
of base stations can occur. More specifically, there is a
situation in which, even if a core network device accom-
modating a plurality of base stations is supposed to be
able to accommodate base stations according to the
processing capacity thereof, the core network device is
not able to accommodate some of the base stations due
to the limitation regarding the number of accommodated
base stations and the number of accommodated cells
because of the constraints related to the control specifi-
cations of the core network device and/or a capacity of
the device based on such as a circuit interface. As s re-
sult, there is a problem where base station accommodat-
ing efficiency of the core network device is low.
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[0008] However, the conventional technique de-
scribed above is a technique for improving the base sta-
tion accommodating efficiency of the base station control
device by such an arrangement in which the base station
line concentrator causes a plurality of base stations to
be virtually regarded as one base station. Thus, no tech-
nique is disclosed for improving the base station accom-
modating efficiency in a case where a plurality of base
stations is directly connected to a core network device.
[0009] In view of such circumstances described above,
an object of the present invention is to obtain a wireless
communication system that makes it possible to improve
the base station accommodating efficiency of a core net-
work device in the case where a plurality of base stations
included in a wireless access network are directly con-
nected to the core network device.
[0010] Further, another object of the present invention
is to obtain a wireless communication system in which
an operation to dynamically disconnect a specific one of
a plurality of base stations and an operation to dynami-
cally add a new base station to the wireless access net-
work are defined.

MEANS FOR SOLVING PROBLEM

[0011] In order to solve the problem and achieve the
object, an wireless communication system according to
the present invention includes a gateway device that con-
nects a core network and a wireless access network,
wherein the wireless access network comprises a virtual
base station that includes at least one representative
base station connected to the gateway device and a plu-
rality of unrepresentative base stations that is subordi-
nate to the representative base station, and presence of
the unrepresentative base stations is hidden from the
gateway device and an adjacent base station that is lo-
cated adjacent to the virtual base station.

EFFECT OF THE INVENTION

[0012] According to an aspect of the present invention,
an advantageous effect is achieved where, even if there
is a limitation regarding the number of accommodated
base stations and the number of accommodated cells on
the core network side, it is possible to improve the base
station accommodating efficiency by using the configu-
ration described above.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

Fig. 1 is a diagram showing an exemplary configu-
ration of a wireless communication system accord-
ing to a first embodiment of the present invention.
Fig. 2 is a drawing showing an example of a path
table of an Access Gateway (AGW).
Fig. 3 is a drawing showing an example of a path

table of a Neighbor Base Station (NBS).
Fig. 4 is a drawing showing an example of a path
table of a Representative Node (RN).
Fig. 5 is a drawing showing an example of a cell ID/
node ID mapping table of the NBS.
Fig. 6 is a drawing showing an example of a cell ID/
node ID mapping table of the RN.
Fig. 7 is a drawing showing an example of a cell ID/
node ID mapping table of a UN.
Fig. 8 is a drawing showing an example of a cell ID/
node ID mapping table of another UN.
Fig. 9 is a drawing showing an example of a table
that is used when a destination node of a paging
message is determined on a core network side,
based on a location area ID.
Fig. 10 is a drawing showing an example of a table
that is used when the RN distributes paging mes-
sages that have been received from the core net-
work, to UNs that are subordinate to the RN.
Fig. 11 is a diagram showing an example of a sim-
plified operational sequence that is used when a UE
performs a location registration process.
Fig. 12 is a drawing showing an example of a path
table.
Fig. 13 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 14 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 15 is a diagram showing an example of a sim-
plified operational sequence that is used when a UE
starts voice communication or data communication
from a cell that is subordinate to a UN.
Fig. 16 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 17 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 18 is a diagram showing an example of a sim-
plified operational sequence that is performed by a
UE located in a cell subordinate to a UN, for receiving
an incoming communication of voice communication
or data communication.
Fig. 19 is a diagram showing an example of an op-
erational sequence that is performed when a hando-
ver is performed according to the first embodiment.
Fig. 20 is a diagram showing an example of an op-
erational sequence that is used when a handover is
performed between UNs within a Virtual Base Sta-
tion (VBS).
Fig. 21 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 22 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 23 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 24 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 25 is a diagram showing an example of an op-
erational sequence that is performed when a hando-
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ver is performed from the VBS to the NBS.
Fig. 26 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 27 is a drawing showing an example of a context
ID mapping table of the NBS.
Fig. 28 is a diagram showing an example of an op-
erational sequence that is performed when a hando-
ver is performed from the NBS to the VBS.
Fig. 29 is a drawing showing an example of a context
ID mapping table of the NBS.
Fig. 30 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 31 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 32 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 33 is a diagram showing another exemplary con-
figuration of the wireless communication system ac-
cording to the first embodiment of the present inven-
tion.
Fig. 34 is a diagram showing an exemplary config-
uration of a wireless communication system accord-
ing to a second embodiment of the present invention.
Fig. 35 is a drawing showing an example of a path
table of an RN-C.
Fig. 36 is a drawing showing an example of a path
table of an RN-D.
Fig. 37 is a drawing showing an example of a path
table of an RN-N.
Fig. 38 is a drawing showing an example of a path
table of each of UNs.
Fig. 39 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 40 is a diagram showing an example of an op-
erational sequence that is performed when a hando-
ver is performed between UNs within a VBS accord-
ing to the second embodiment.
Fig. 41 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 42 is a drawing showing an example of a context
ID mapping table of the RN-N.
Fig. 43 is a drawing showing an example of a context
ID mapping table of a UN.
Fig. 44 is a drawing showing an example of a context
ID mapping table of the RN-D.
Fig. 45 is a diagram showing an example of an op-
erational sequence that is performed when a hando-
ver is performed from the VBS to an NBS according
to the second embodiment.
Fig. 46 is a drawing showing an example of a context
ID mapping table of the RN-N.
Fig. 47 is a diagram showing an example of an op-
erational sequence that is performed when a hando-
ver is performed from the NBS to the VBS according
to the second embodiment.
Fig. 48 is a drawing showing an example of a context
ID mapping table of the RN-N.
Fig. 49 is a drawing showing an example of a context

ID mapping table of the RN-D.
Fig. 50 is a diagram showing examples of user data
relay paths.
Fig. 51 is a diagram showing an example of an op-
erational sequence for setting user data paths that
are required to relay user data between "an AGW 3
and a UN 6b" into a U-Proxy.
Fig. 52 is a drawing showing an example of a context
ID mapping table of the RN.
Fig. 53 is a diagram showing an example of a method
used by the RN for establishing a user data relay
path between "the AGW 3 and the UN 6b via the U-
Proxy".
Fig. 54 is a diagram showing an example of a method
used by the RN for changing the user data relay path
between "the AGW 3 and the UN 6b via the U-Proxy"
to another user data relay path between "the AGW
3 and a UN 6c via the U-Proxy".
Fig. 55 is a diagram showing an example of a method
used by the RN for releasing the user data relay path
between "the AGW 3 and the UN 6b via the U-Proxy".

EXPLANATIONS OF LETTERS OR NUMERALS

[0014]

1: core network
2: Wireless access network
3: Access Gateway (AGW)
4: Servers
5: Neighbor Base Station (NBS)
6: Virtual Base Station (VBS)
6a: Representative Node (RN)
6b, 6c: Unrepresentative Node (UN)
6a-1: RN-C
6a-2: RN-D
6a-3: RN-N

BEST MODE(S) FOR CARRYING OUT THE INVEN-
TION

[0015] Exemplary embodiments of a wireless commu-
nication system of the present invention will be described
in detail, with reference to the accompanying drawings.
The present invention is not limited to these exemplary
embodiments.

First Embodiment

[0016] Fig. 1 is a diagram showing an exemplary con-
figuration of a wireless communication system according
to a first embodiment of the present invention. In the wire-
less communication system according to the first embod-
iment, an Access Gateway (AGW) 3 is a gateway device
that connects a core network 1 and a wireless network
2 together. In the core network 1, servers 4 that include
a database that stores therein information of users who
have contracted for service and that perform billing op-

5 6 



EP 2 184 935 A1

5

5

10

15

20

25

30

35

40

45

50

55

eration are present. All the base stations included in the
wireless access network 2 perform communications with
the core network 1 via the AGW 3. In the following sec-
tions, the communications performed between the AGW
3 and the base stations in the wireless access network
2 will be explained. The wireless access network 2 is
assumed to be an Internet Protocol (IP) network.
[0017] Base stations 5, 6a, 6b, and 6c are present in
the wireless access network 2. The base station 5 and
the base station 6a are connected to the AGW 3. The
presence of the base station 6b and the base station 6c
is hidden from the AGW 3 and an adjacent base station
called a Neighbor Base Station (NBS) 5. The base station
6a will be referred to as a Representative Node (RN),
and the base stations 6b and 6c are connected thereto
while being subordinate thereto. The base stations 6a,
6b, and 6c together form one Virtual Base Station (VBS)
6. The RN 6a included in the VBS 6 exchanges control
messages and user data with the AGW 3 and the NBS
5 on behalf of the base stations 6b and 6c. The base
stations that are included in the VBS 6, other than the
RN 6a, will be referred to as Unrepresentative Nodes
(UNs). Functions of the RN 6a may be provided by one
of the base stations included in the VBS 6. Alternatively,
the RN 6a may be configured with a dedicated device
called a Dedicated Node (DN) that provides only the func-
tions of the RN, without performing wireless communi-
cations with mobile devices. In the following sections, it
is assumed that the RN is a Dedicated Node (DN) having
the RN functions.

<Network Settings>

[0018] In the first embodiment, for the purpose of hid-
ing the presence of the UNs 6b and 6c included in the
VBS 6 from the AGW 3 and the NBS 5, the network set-
tings are configured in the following manner so that cells
of which the UNs 6b and 6c are in charge are regarded
by the AGW 3 and the NBS 5 as cells of which the RN
6a is in charge.

(1) Correspondent node information

[0019] In the wireless access network 2, each of the
nodes stores therein information of nodes that transmit
and receive signaling messages and user data, for the
purpose of performing handovers and communications
with the core network 1. In the following sections, tables
storing such information therein will be referred to as path
tables.
[0020] Fig. 2 is a drawing showing a path table of the
AGW 3. Fig. 3 is a drawing showing a path table of the
NBS 5. Fig. 4 is a drawing showing a path table of the
RN 6a. In each of the path tables, types of correspondent
nodes, node IDs, destination IP addresses and destina-
tion ports of signaling messages, and the like are shown.
Generally speaking, inter-node signaling messages can
be divided into: individual control messages used for

managing the state (i.e., a context) of each of the mobile
devices called User Equipments (UE) that have estab-
lished wireless connections and for exercising control
over each of the UEs; and common control messages
used for exercising control that is not limited by the con-
text of a specific UE within a specific node during, for
example, information exchanging processes and paging
processes between the nodes. In consideration of dis-
tributing loads and achieving fault tolerance during IP
packet processing, the inter-node signaling messages
are configured so that the destination IP addresses and
the destination ports vary depending on the types of con-
trol messages or so that a plurality of destination IP ad-
dresses and a plurality of destination ports are assigned
to mutually the same type of control messages. In the
following sections, to simplify the explanation, it is as-
sumed that a pair made up of a destination IP address
and a destination port is assigned to each individual con-
trol message and to each common control message.
[0021] For example, let us assume that node IDs of
the RN 6a and the NBS 5 are n1 and n5, respectively.
Correspondent nodes of the AGW 3 are the RN 6a and
the NBS 5 provided in the wireless access network 2.
Accordingly, based on Fig. 2, the AGW 3 transmits an
individual control message for the RN 6a to an IP address
Ic, d, n1 and a destination port Pc, d, n1, transmits a
common control message for the RN 6a to an IP address
Ic, c, n1 and a destination port Pc, c, n1, transmits an
individual control message for the NBS 5 to an IP address
Ic, d, n5 and a destination port Pc, d, n5, and transmits
a common control message for the NBS 5 to an IP ad-
dress Ic, c, n5 and a destination port Pc, c, n5.
[0022] Further, let us assume that a node ID of the
AGW 3 is n3. Correspondent nodes of the NBS 5 are the
AGW 3 and the RN 6a. Accordingly, based on Fig. 3, the
NBS 5 transmits an individual control message for the
AGW 3 to an IP address Ic, d, n3 and a destination port
Pc, d, n3, transmits a common control message for the
AGW 3 to an IP address Ic, c, n3 and a destination port
Pc, c, n3, transmits an individual control message for the
RN 6a to an IP address In, d, n1 and a destination port
Pn, d, n1, and transmits a common control message for
the RN 6a to an IP address In, c, n1 and a destination
port Pn, c, n1.
[0023] In the path table of the RN 6a, which is shown
in Fig. 4, node information of the UNs 6b and 6c that are
connected to the RN 6a while being subordinate thereto
is recorded, in addition to node information of the AGW
3 and node information of the NBS 5 that are the same
as the ones described above. For example, let us assume
that node IDs of the UN 6b and the UN 6c are n2 and n4,
respectively. In that situation, the RN 6a transmits an
individual control message for the UN 6b to an IP address
Iv, d, n2 and a destination port Pv, d, n2, transmits a
common control message for the UN 6b to an IP address
Iv, c, n2 and a destination port Pv, c, n2, transmits an
individual control message for the UN 6c to an IP address
Iv, d, n4 and a destination port Pv, d, n4, and transmits
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a common control message for the UN 6c to an IP ad-
dress Iv, c, n4 and a destination port Pv, c, n4. As de-
scribed later, the node information of the UN 6b and the
UN 6c is dynamically determined by the RN 6a when the
UNs 6b and 6c are activated or statically determined be-
fore the UNs 6b and 6c are activated and connected to
the RN 6a.

(2) Adjacent cell information

[0024] When the communication quality of a cell to
which a UE is connected has degraded, the UE measures
the communication quality of each of neighboring cells
of the communicating cell either autonomously or accord-
ing to an instruction from the base station, and reports a
result of the measuring process to the base station. The
base station determines a handover target cell for the
UE, based on the reported information. This handover
method is called as Mobile Assisted HandOver (MAHO).
[0025] According to the MAHO, the UE reports a cell
having good communication quality to the base station,
together with cell identification information such as a cell
ID. The base station identifies the base station that is in
charge of the cell which is a handover target, based on
the cell identification information such as the cell ID that
has been received from the UE. Subsequently, for ex-
ample, the following processes are performed: a process
to provide information on services that the UE has been
receiving at the handover source base station and the
wireless transmission speed; a process to exchange a
signaling message for, for example, reserving a wireless
resource at the handover target base station; and a proc-
ess to determine an IP address and a destination port
that are used in a data transfer for transferring user data
that has been delivered to the handover source base
station during the handover process, to the handover tar-
get base station.
[0026] For this reason, each of the base stations needs
to have a means for determining information about the
handover target base station to which the signaling mes-
sage is to be transmitted, based on the cell identification
information such as the cell ID that has been reported by
the UE as a part of the report of the wireless communi-
cation quality. In the following sections, it is assumed that
a cell ID is used as the information of a handover candi-
date cell that is notified by the UE according to the MAHO.
It is also assumed that each of the base stations has a
mapping table showing cell IDs and node IDs (i.e., a cell
ID/node ID mapping table).
[0027] In each cell ID/node ID mapping table, corre-
sponding relationships between cell IDs and node IDs of
the base stations each of which is in charge of a different
one of the cells is recorded. The NBS 5, the UN 6b, and
the UN 6c are in charge of cells c3, c1, and c2, respec-
tively. In Figs. 5 to 8, examples of cell ID/node ID mapping
tables that have respectively been set into the NBS 5,
the RN 6a, the UN 6b, and the UN 6c are shown. For
example, the cell c1 of the UN 6b and the cell c2 of the

UN 6c are positioned adjacent to the cell 3 of the NBS
5. However, the NBS 5 is not able to recognize the pres-
ence of the UNs 6b and 6c and treats the cells thereof
as cells of the VBS 6. Thus, as shown in Fig. 5, the NBS
5 recognizes the cells c1 and c2 as cells of which the RN
6a is in charge and sets the node ID of the RN 6a as the
control message destination.
[0028] In actuality, the RN 6a is not a base station, and
the actual handover process is performed by the UNs 6b
and 6c that are subordinate thereto. Thus, the RN 6a has
stored therein a cell ID/node ID mapping table shown in
Fig. 6. In Fig. 6, the cell ID/node ID mapping table is set
so that a control message for the cell c1 is transmitted
to the UN 6b of which the node ID is n2, whereas a control
message for the cell c2 is transmitted to the UN 6c of
which the node ID is n4.
[0029] Further, as shown in Figs. 7 and 8, each of the
UNs 6b and 6c included in the VBS 6 sets only the infor-
mation related to the cell of which the UN is in charge,
into the cell ID/node ID mapping table stored therein.

(3) Location registration area information

[0030] With each of the cells, a location registration
area used by the core network for tracking an approxi-
mate position of the corresponding UE has been set. Be-
cause of an arrangement in which a UE notifies the core
network of a location area ID, the core network is able to
give a call for an incoming communication to the UE.
[0031] The location registration area and the cell are
not in a one-to-one corresponding. Generally speaking,
one location area ID is assigned to a series of a plurality
of cells. With this arrangement, each UE does not need
to perform a location registration process every time the
UE moves from one cell to another. As a result, it is pos-
sible to reduce location registration traffic. Further, when
the plurality of cells are arranged to be in mutually the
same location registration area, a paging message that
is used when an incoming communication occurs is
transmitted in a considerably wide area. As a result, it is
possible to deliver, with a high possibility, the paging mes-
sage also to a UE moving at a high speed.
[0032] When there is an incoming communication for
a UE, the core network 1 refers to a database and search-
es for the location area ID of an area in which the UE is
located. The core network 1 then transmits a paging mes-
sage for the UE to all the base stations that are in charge
of the cells to which the obtained location area ID is as-
signed. Fig. 9 is a drawing showing an example of a table
that is used when the destination node of a paging mes-
sage is determined on the core network 1 side, based on
the location area ID. In the example shown in Fig. 9, a
location area ID "RA 1" is assigned to the cell c1 of the
UN 6b, whereas a location area ID "RA 2" is assigned to
the cell c2 of the UN 6c and to the cell c3 of the NBS 5.
In actuality, the base stations that are in charge of the
cells c1 and c2 are the UNs 6b and 6c, respectively; how-
ever, all the paging messages for these cells are config-
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ured so as to be received by the RN 6a, so that the pres-
ence of the UNs 6b and 6c is hidden by the RN 6a.
[0033] Fig. 10 is a drawing showing a table that is used
when the RN 6a distributes the paging messages that
have been received from the core network 1, to the UNs
that are subordinate to the RN 6a. Paging messages for
the location area ID "RA 1" are transmitted to the UN 6b
that is in charge of the cell c1 to which the location area
ID has been assigned. Similarly, messages for the loca-
tion area ID "RA 2" are transmitted to the UN 6c. The
table is dynamically generated when the UNs 6b and 6c
are activated or statically generated before the UNs 6b
and 6c are activated.

<Dynamic configurations of the VBS>

[0034] In the VBS 6, whether each of the UNs is acti-
vated or not is shown as whether each of the cells of the
VBS 6 is in a state where the communication is enabled
or disabled, so that the presence of the UNs is hidden
from superordinate nodes. Thus, the RN 6a is activated
first and until the RN 6a completes a normal activation
procedure with the other nodes, all the cells of the VBS
6 are in a state where communication is disabled. The
cell IDs and the location area IDs that are assigned to
the cells of the VBS 6 are either obtained as a part of the
normal activation procedure when the RN 6a is activated
or stored, in advance, in the RN 6a as a system param-
eter.

(1) Participation of the UNs

[0035] Let us assume that each of the UNs has stored
therein the information about the RN 6a to which the UNs
should be connected when being activated. When a UN
is connected to the RN 6a, the RN 6a notifies the UN of
the cell ID and the location area ID that are used in the
VBS cell of which the UN is in charge. The RN 6a further
causes the VBS cell of which the activated UN is in charge
to be in a state where communication is enabled.

(2) Withdrawals of the UNs

[0036] When the RN 6a has recognized that a UN has
performed a proper stopping procedure or when the RN
6a has recognized stopping or an abnormality of a UN
during a state monitoring process, the RN 6a causes the
cell of which the UN is in charge to be in a state where
communication is disabled.

(3) State monitoring process for the VBS

[0037] A state monitoring process for the VBS is per-
formed only between the core network 1 and the RN 6a.
When the RN 6a itself is in an abnormal state or where
a predetermined number of UNs have abnormalities and
it is not possible to resume communications, the core
network 1 detects an abnormality of the VBS. In other

situations (i.e., when each of the UNs has stopped by
taking the proper procedure or when the quantity of UNs
are smaller than the predetermined number have abnor-
malities), the RN 6a treats the situations as if the cells of
which the UNs are in charge were in a state where com-
munication is disabled, and the RN 6a does not notify
the core network 1 of the abnormalities.

<Location registration>

[0038] With each of the cells, the location registration
area used by the core network 1 for tracking the position
of the corresponding UE has been set. When the power
of a mobile device has been turned on or when a mobile
device moves from one cell to another while on stand-by
and the location registration area of the original cell is
different from the location registration area of the desti-
nation cell, the mobile device performs a location regis-
tration process with the core network 1. The location reg-
istration process is performed by, for example, notifying
the core network 1 of the ID that has been set to corre-
sponding one of the location registration areas, together
with the ID of the UE, as explained below.
[0039] Fig. 11 is a diagram showing a simplified se-
quence that is performed when a UE performs the loca-
tion registration process. In the following sections, a pro-
cedure in the location registration process will be ex-
plained in detail, while assuming that the ID of the UE is
u1.
[0040] First, the UE establishes a wireless connection
with the UN 6b (step S1). Subsequently, the UE transmits
a location registration request message storing therein
the location area ID of the cell on which the location reg-
istration process is to be performed and the ID "u1" of
the UE to the UN 6b, as a message for the core network
1 (step S2). Because the message that has been re-
ceived from the UE is a message for the core network 1,
the UN 6b generates a signaling message for the core
network 1, based on the received message. Because the
location registration request message is related to control
exercised over the individual UE, the location registration
request message is classified as an individual control
message. With respect to an individual control message,
it is requisite that the control target UE is identified by
using a context ID assigned to each of different contexts.
For this reason, when a signaling message regarding a
UE is exchanged between nodes for the first time, a con-
text ID used for identifying the signaling messages re-
garding the UE is exchanged between the nodes, as ex-
plained below in the description of steps S3 and S4.
[0041] When the UN 6b generates the location regis-
tration request message to be transmitted to the core
network 1, the UN 6b first determines the destination of
the signaling message. To determine the destination, the
UN 6b uses, for example, a path table shown in Fig. 12.
According to the path table of the UN 6b, the node having
the node number "n1" (i.e., the RN 6a) is a core node,
whereas an individual control message for the core node
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should be transmitted to an IP address Iv, d, n1 and a
destination port Pv, d, n1. Thus, the UN 6b transmits the
generated location registration request message to these
IP address and destination port (step S3). When trans-
mitting the location registration request message, the UN
6b sets context IDs into the message so that UE contexts
can be identified. The context IDs include two IDs that
are namely an ID on the UN 6b side and an ID on the RN
6a side. The UN 6b assigns a context ID "u", which is
unique within the UN, to the context of the UE that per-
forms the location registration process. The UN 6b also
sets an ID (e.g., "0") indicating a new context as the con-
text ID on the RN 6a side, which is the message desti-
nation.
[0042] When the RN 6a has recognized that the des-
tination context ID that has been set into the location
registration request message received in the process at
step S3 is the ID (ID="0") implying that a new context
should be assigned, the RN 6a newly assigns a context
ID "r1", sets the assigned context ID into a response mes-
sage, which is simply indicated by an arrow with a broken
line in Fig. 11, and transmits the response message to
the UN 6b. In this situation, the RN 6a designates the
context ID "r1" on the RN 6a side as a source context ID
of the response message and designates the context ID
"u" on the UN 6b side, which has been received from the
UN 6b, as a destination context ID of the response mes-
sage.
[0043] Subsequently, the RN 6a first assigns a context
ID "r2" that is used for exchanging individual control mes-
sages with the AGW 3. After that, the RN 6a rewrites the
source context ID "u" contained in the location registra-
tion request message received from the UN 6b with the
context ID "r2" and transmits the location registration re-
quest message to the AGW 3 (step S4). The information
such as the IP address and the destination port of the
AGW 3 to which the location registration request mes-
sage is transmitted is managed in the path table of the
RN 6a (see Fig. 4). According to the path table, the des-
tination is the IP address Ic, d, n3 and the destination
port Pc, d, n3 of the AGW 3 that serves as a core node
and of which the node number is "n3".
[0044] The AGW 3 receives the location registration
request message in the process at step S4 and assigns
a context ID "a". The AGW 3 then sets the destination
context ID to "r2" and the source context ID to "a" in a
response message, which is simply indicated by another
arrow with a broken line in Fig. 11, and notifies the RN
6a of the response message. After that, the AGW 3 ex-
ecutes processes that are performed within the core net-
work 1 regarding the location registration process and
performs, for example, a process to authenticate the UE
that has made the location registration request and a
process to register information indicating that the UE is
located in the location registration area notified in the
location registration request.
[0045] Through the context ID generating and ex-
changing processes performed at steps S3 and S4 de-

scribed above, each of the base stations has generated
a context ID mapping table therein.
[0046] Fig. 13 is a drawing showing the context ID map-
ping table of the UN 6b. The context ID mapping table
stores therein, for each of IDs of different UEs, a corre-
sponding relationship between the context IDs used by
the nodes related to the control exercised over the UE
and the UE context ID used in the node UN 6b itself. In
the example shown in Fig. 13, areas indicated as "UE
context information" are the areas each storing therein
an ID used for identifying a context when a wireless con-
nection control is exercised in the node itself and infor-
mation about, for example, the wireless access capability
of the UE. Areas indicated as "core node context infor-
mation" are the areas storing therein the corresponding
relationship between the context ID for the UE used by
the core node (i.e., the RN 6a) and the context ID as-
signed by the UN 6b. Thus, the context ID "u" on the UN
6b side that has been transmitted at step S3 and the
context ID "r1" on the RN 6a side that has been obtained
from the response message transmitted in response to
the location registration request message at step S3 are
stored. The core node’s node ID in the information is
used to determine the context ID on the core node side
uniquely in the case where there is a plurality of candi-
dates that is accessible as core nodes. Also, the node
ID is used to obtain the IP address and the destination
port of the core node to be accessed from the path table
(see Fig. 12). In the present example, it is assumed that
the core node’s node ID is known. Further, other pieces
of information in the table such as "node’s own data path",
"core node’s data path", and "adjacent node context in-
formation" are not used during the location registration
process. Thus, the explanation thereof is omitted for now.
[0047] Fig. 14 is a drawing showing a context ID map-
ping table stored in the RN 6a. According to interface
types, the records in the context ID mapping table of the
RN 6a are divided into two parts that are namely first sub-
records and second sub-records. The first sub-records
and the second sub-records have the same structure as
each other and each include a node #1 context informa-
tion section and a node #2 context information section.
The node #1 context information section of the first sub-
records is an area storing therein a corresponding rela-
tionship between the context IDs used by the RN and the
UN. This area has the same contents as the core node
context information section within the context ID mapping
table of the UN. It should be noted, however, that the
node ID of the UN used for identifying the target UN out
of the plurality of UNs is stored as the node #1’s node
ID. The node #2 context information section of the first
sub-records is an area storing therein a corresponding
relationship between the context IDs used by the RN 6a
and the AGW3. In the present example, in the node #2
context information section, the context ID on the RN 6a
side is stored as the node’s own context ID, whereas the
node ID of the AGW 3 and the context ID on the AGW 3
side are stored as the node #2’s node ID and the node

13 14 



EP 2 184 935 A1

9

5

10

15

20

25

30

35

40

45

50

55

#2’s context ID, respectively. Also, the node ID of the
AGW 3 serving as the core node is stored as the node
#2’s node ID in the node #2 context information section.
Like the core node’s node ID shown in the context ID
mapping table of the UN, the node #2’s node ID is used
when the context ID used by the core node should be
determined uniquely in the case where there is a plurality
of core node candidates that is accessible from the RN
6a and when the IP address and the destination port of
the core node to be accessed are obtained from the path
table (see Fig. 4). The other parts of the context ID map-
ping table of the RN 6a are not used during the location
registration process. Thus, the explanation thereof is
omitted for now.
[0048] After that, by using the context ID mapping table
(see Fig. 14), the RN 6a relays a signaling message be-
tween the AGW 3 and the UN 6b in the manner described
below.

(C-I) A signaling message from the AGW 3 to the UN 6b

[0049] (a) The AGW 3 transmits a signaling message
by using the node ID "n1" of the VBS 6 (i.e., the RN 6a)
that has been obtained at step S4 and the context ID "r2"
used for identifying the context of the UE within the RN
6a. By searching for the node ID "n1" in the path table
(see Fig. 2), the AGW 3 designates Ic, d, n1 and Pc, d,
n1 as the destination IP address and the destination port
of the signaling message, respectively.
[0050] (b) The signaling message that has been trans-
mitted at step (a) described above is received by the RN
6a. The RN 6a extracts the destination context ID "r2"
from the signaling message and searches for a record in
which the node’s own context ID is listed as "r2" from the
node #2 context information section of the first sub-
records within the context ID mapping table (see Fig. 14).
After that, the RN 6a extracts the node #1’s node ID
shown in the node #1 context information section of the
first sub-record in the record that has been found in the
search. Further, based on the node #1’s context ID, the
RN 6a extracts the node ID "n2" of the node to which the
signaling message is to be transferred (i.e., the UN 6b)
and the context ID "u" that is used within the UN 6b.
Subsequently, the RN 6a rewrites the node’s own context
ID "r2" that has been set as the destination context ID of
the signaling message with the context ID "u" that is used
within the forwarding destination node of the signaling
message (i.e., within the UN 6b) and transmits the sign-
aling message to the IP address and the destination port
for the UN 6b. The RN 6a conducts a search in the path
table (see Fig. 4) by using the node ID "n2" of the UN 6b
that has been extracted from the context ID mapping ta-
ble and designates Iv, d, n2 and Pv, d, n2 as the desti-
nation IP address and the destination port, respectively.
[0051] (c) The UN 6b receives the signaling message
from the AGW 3.

(C-II) A signaling message from the UN 6b to the AGW 3

[0052] (a) The UN 6b transmits a signaling message
by using the node ID "n1" of the RN 6a that has been
obtained at step S3 and the context ID "r1" used for iden-
tifying the context of the UE within the RN 6a. By search-
ing for the node ID "n1" in the path table (see Fig. 12),
the UN 6b designates Iv, d, n1 and Pv, d, n1 as the des-
tination IP address and the destination port of the sign-
aling message, respectively.
[0053] (b) The signaling message that has been trans-
mitted at step (a) described above is received by the RN
6a. The RN 6a extracts the destination context ID "r1"
from the signaling message and searches for a record in
which the node’s own context ID is listed as "r1" from the
node #1 context information section of the first sub-
records within the context ID mapping table (see Fig. 14).
After that, the RN 6a extracts the node #2’s node ID
shown in the node #2 context information section of the
first sub-record in the record that has been found in the
search. Further, based on the node #1’s context ID, the
RN 6a extracts the node ID "n3" of the node to which the
signaling message is to be transferred (i.e., the AGW 3)
and the context ID "a" that is used within the AGW 3.
Subsequently, the RN 6a rewrites the node’s own context
ID "r1" that has been set as the destination context ID of
the signaling message with the context ID "a" that is used
within the forwarding destination node of the signaling
message (i.e., within the AGW 3) and transmits the sig-
naling message to the IP address and the destination
port for the AGW 3. The RN 6a conducts a search in the
path table (see Fig. 4) by using the node ID "n3" of the
AGW 3 that has been extracted from the context ID map-
ping table and designates Ic, d, n3 and Pc, d, n3 as the
destination IP address and the destination port, respec-
tively.
[0054] (c) The AGW 3 receives the signaling message
from the UN 6b.
[0055] The AGW 3 receives the location registration
request in the process at step S4 and, when a location
registration operation has been completed within the core
network 1, the AGW 3 transmits a location registration
response to the RN 6a (step S5). The response message
is transferred by the RN 6a to the UN 6b according to the
procedure described in (C-I) above (step S6).
[0056] When the UN 6b has received the location reg-
istration response message from the RN 6a, the UN 6b
searches for a record in which the node’s own context
ID is listed as "u" from the core node context information
section within the context ID mapping table (see Fig. 13)
and identifies the UE context used within the UN 6b itself.
Based on the UE context, the UN 6b obtains a parameter
such as a channel used in the wireless communication
and transmits a location registration response to the UE
(step S7) .
[0057] After the location registration process has been
completed, the wireless connection is released. Because
the UE shifts to a stand-by state again, the records that
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have been registered under the UE ID "u1" in Figs. 13
and 14 are deleted when the wireless connection is re-
leased. In the description above, the example in which
the context IDs embedded in the signaling messages are
used to identify the contexts is explained. However, as
a context identifying method, it is also acceptable to use
a destination port that is different for each of the users,
in each individual control message. In that situation, the
destination ports are managed in the context ID mapping
tables shown in Figs. 13 and 14, instead of the context
IDs.

<Outgoing communication>

[0058] Fig. 15 is a diagram showing a simplified oper-
ational sequence that is used when the UE starts voice
communication or data communication from a cell that
is subordinate to the UN 6b. The outgoing communication
sequence is different from the location registration se-
quence in that it is necessary to set a wireless channel
used for the voice communication or the data communi-
cation and to set a data path in the wireless access net-
work 2. Also, the outgoing communication sequence is
different in that a service request message, instead of a
location registration request, is transmitted for the pur-
pose of requesting an outgoing communication service;
however, because the service request is also an individ-
ual control message, the operations (e.g., notifying the
context IDs) that are performed by the RN 6a and the UN
6b when transmitting the signaling messages are the
same as the operations in the location registration se-
quence.
[0059] The operations performed at steps S11 through
S14 shown in Fig. 15 is the same as the operation at
steps S1 through S4 in the location registration se-
quence. It is assumed that, when the operation at step
S4 has been completed, the context ID mapping tables
have been generated in the UN 6b (as shown in Fig. 13)
and in the RN 6a (as shown in Fig. 14), respectively.
[0060] When the AGW 3 has received the service re-
quest at step S14, the AGW 3 transmits, after taking a
predetermined procedure such as an authentication
process, a bearer setting request message to the RN 6a
for the purpose of setting a wireless channel and setting
a data path in the wireless access network (step S15).
In the bearer setting request message, the AGW 3 des-
ignates "r2" as the destination context ID of the signaling
message, for the purpose of designating the context that
corresponds to the UE ID "u1" for the RN 6a. Also, the
signaling message contains an IP address Ia and a des-
tination port Pa at which the AGW 3 receives user data
(i.e., voice data or data packets, both of which are en-
capsulated in IP packets) as well as a data flow identifier
Fa used in an encapsulating process, with regard to the
data path that is used when the user data is transmitted
and received between the RN 6a and the AGW 6. The
RN 6a stores these pieces of information as a node #2’s
data path shown in the node #2 context information sec-

tion of the first sub-record within ; the context ID mapping
table (see Fig. 16) and references these pieces of infor-
mation as destination information when transmitting the
user data received from the UN 6b to the AGW 3. In the
following sections, a set made up of an IP address "Ix",
a destination port "Px", and a data flow identifier "Fx" that
are included in the destination information with regard to
a data path will be expressed as [Ix, Px, Fx] and will be
referred to as data path information.
[0061] Subsequently, by referring to the context ID
mapping table (see Fig. 16), the RN 6a specifies the UN
(identified with the node ID "n2") to which the message
is to be transferred by using the context ID "r2" that has
been set in the bearer setting request message received
from the AGW 3 as a key and obtains the destination IP
address and the destination port for the message. In the
bearer setting request message to be transmitted, the
RN 6a designates "u" as the destination context ID, re-
writes the data path information used when the RN 6a
receives the user data from the UN 6b with [Ir1, Pr1, Fr1],
and transmits the bearer setting request message to the
UN 6b (step S16).
[0062] In addition, the RN 6a stores the transmitted
data path information as a node’s own data path in the
node #1 context information of the first sub-record within
the context ID mapping table (see Fig. 16).
[0063] Like the RN 6a, the UN 6b stores the received
information as a core node’s data path in the core node
context information within the context ID mapping table
(see Fig. 17) and references the stored information as
the destination when transmitting the user data received
from the UE to the RN 6a. Also, by referring to the table
and using the context ID "u" that has been set in the
bearer setting request message received from the RN
6a as a key, the UN 6b specifies the UE context for which
a wireless data transmission channel is to be set up. The
specified UE context contains information such as a data
transmission rate. After checking to see if it is possible
to provide a user data communication at the requested
speed and with the requested quality, the UN 6b sets up
a wireless channel between the UN 6b and the UE (step
S17).
[0064] After the wireless data transmission channel
has been established between the UE and the UN 6b,
the UN 6b transmits a bearer setting response message
to the RN 6a (step S18). By referring to the context ID
mapping table (see Fig. 17), the UN 6b sets the context
ID "r1" of the UN that corresponds to the UE ID "u1" into
the bearer setting response message to be transmitted.
Further, the UN 6b assigns and sets data path information
[Iu, Pu, Fu] that is used when the UN 6b receives the
user data from the RN 6a and stores the assigned infor-
mation as a node’s own data path in the core node context
information within the context ID mapping table (see Fig.
17).
[0065] When having received the bearer setting re-
sponse message, the RN 6a stores those pieces of in-
formation as a node #1’s data path in the node #1 context
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information section of the first sub-record within the con-
text ID mapping table (see Fig. 16) and references the
stored information as the destination when transmitting
the user data received from the AGW 3 to the UN 6b.
[0066] After having received the bearer setting re-
sponse message from the UN 6b, the RN 6a refers to
the context ID mapping table (see Fig. 16) and rewrites
the destination context ID contained in the message with
the node #2’s context ID "a" that corresponds to the con-
text ID "r1" of its own. Further, the RN 6a sets data path
information [Ir2, Pr2, Fr2] that is used for receiving the
user data from the AGW 3 and transmits the bearer set-
ting response message to the AGW 3 (step S19). At the
same time, the RN 6a stores the transmitted data path
information as a node’s own data path in the node #2
context information section of the first sub-record within
the context ID mapping table (see Fig. 16).
[0067] The AGW 3 stores the data path information
therein and uses the data path information as the desti-
nation when the AGW 3 transmits the user data to the
RN 6a. After the data path for transmitting and receiving
the user data has been established, the AGW 3, the RN
6a, and the UN 6b perform operations at steps S20
through S22. The operations performed at steps S20
through S22 are the same as the operations performed
at steps S5 through S7 in the location registration se-
quence shown in Fig. 11.
[0068] After the outgoing communication sequence
described above has been performed, the RN 6a relays
the user data between the AGW 3 and the UN 6b in the
manner described below, by using the context ID map-
ping table (see Fig. 16).

(C-III) The user data from the AGW 3 to the UN 6b

[0069] (a) The user data to be delivered from the AGW
3 to the UE 6b is transmitted by using the data path [Ir2,
Pr2, Fr2] as the destination.
[0070] (b) The user data that has been transmitted at
step (a) is received by the RN 6a. The RN 6a extracts
the destination data path information from the received
user data and searches for a record in which the node’s
own data path is listed as [Ir2, Pr2, Fr2] in the node #2
context information section of the first sub-records within
the context ID mapping table (see Fig. 16). The RN 6a
then extracts the node #1’s data path [Iu, Pu, Fu] shown
in the node #1 context information section of the first sub-
record in the record that has been found in the search
and transfers the user data while setting the extracted
information as the forwarding destination data path infor-
mation for the received user.
[0071] (c) The UN 6b receives the user data from the
AGW 3.
[0072] (C-IV) The user data from the UN 6b to the AGW
3 (a) User data that has been received from the UE is
transmitted from the UN 6b by using the data path [Ir1,
Pr1, Fr1] as the destination.
[0073] (b) The user data that has been transmitted at

step (a) is received by the RN 6a. The RN 6a extracts
the destination data path information from the received
user data and searches for a record in which the node’s
own data path is listed as [Ir1, Pr1, Fr1] from the node
#1 context information section of the first sub-records
within the context ID mapping table (see Fig. 16). The
RN 6a then extracts the node #2’s data path [Ia, Pa, Fa]
shown in the node #2 context information section of the
first sub-record in the record that has been found in the
search and transfers the user data while setting the ex-
tracted information as the forwarding destination data
path information for the received message.
[0074] (c) The AGW 3 receives the user data from the
UN 6b.
[0075] After the user data communication has been
completed, the wireless connection is released. When
the UE has shifted to a stand-by state again, the records
that correspond to the UE ID "u1" in the context ID map-
ping tables shown in Figs. 16 and 17 are deleted.
[0076] In the explanation above, the user data for each
UE is identified by using the set made up of the IP ad-
dress, the destination port, and the data flow identifier
used in the IP packet encapsulating process. However,
in the case where user data is identified by using only an
IP address and a data flow identifier that has been set in
a header portion of capsule data while the destination
port is fixed, like in the General Packet Radio Service
[GPRS] Tunneling Protocol (GTP) defined in the "GPRS;
GPRS Tunneling Protocol (GTP) across the Gn an Gp
interface" described in the "3GPP TS 29.060", it is not
necessary to store the destination ports in the context ID
mapping tables.
[0077] Also, in the case where the user data for only
one UE is encapsulated and transmitted to and received
at each IP address/destination port, there is no need to
identify the data flow in the capsule data. Thus, there is
no need to store the data flow identifiers in the context
ID mapping tables. Further, when the RN 6a provides
the function to relay the signaling messages and the user
data between the AGW 3 and the UN 6b, the context IDs
and the pieces of data path information that are individ-
ually supplied to the AGW 3 and to the UN 6b for the
relay purposes may be the same as one another. In other
words, r1=r2; Ir1=Ir2; Pr1=Pr2; and Fr1=Fr2 may be sat-
isfied. Furthermore, as for the user data, it is acceptable
to configure such that the user data to be directly trans-
mitted and received between the AGW 3 and the UN 6b
by having an arrangement in which Ir1=Iu; Pr1=Pu;
Fr1=Fu; Ir2=Ia; Pr2=Pa; and Fr2=Fa are satisfied.

<Incoming communication>

[0078] Fig. 18 is a diagram showing a simplified oper-
ational sequence that is used by the UE located in a cell
subordinate to the UN 6b, for receiving an incoming com-
munication of voice communication or data communica-
tion.
[0079] The AGW 3 obtains the location registration ar-

19 20 



EP 2 184 935 A1

12

5

10

15

20

25

30

35

40

45

50

55

ea in which the UE for which a voice communication re-
quest or a data communication request has been re-
ceived is located, from a server provided within the core
network 1 and transmits a paging message to each of all
the base stations that are in charge of the cells to which
the obtained location registration area is assigned (step
S31). The relationships between the location registration
areas and the base stations to which paging messages
are transmitted are managed in the location registration
area table shown in Fig. 9. Each of the paging messages
contains a location area ID and a UE ID that are paged;
however, because the control is not exercised over a
specific UE context within a specific base station, the
paging message is classified as a common control mes-
sage.
[0080] Fig. 10 is a location registration area table man-
aged by the RN 6a. The location area ID "RA 1" is the
location area ID that has been assigned to the cell of
which the UN 6b identified with the node ID "n2" is in
charge. The location area ID "RA 2" is the location area
ID that has been assigned to the cell of which the UN 6c
identified with the node ID "n4" is in charge. In this situ-
ation, in the case where, for example, the location area
ID "RA 1" and the called UE ID "u1" have been set in the
paging message received by the RN 6a at step S31 de-
scribed above, the RN 6a conducts a search in the loca-
tion registration area table shown in Fig. 10 by using the
location area ID "RA 1" that has been set in the received
paging message as a key and obtains the ID "n2" of the
node to which the paging message is to be transferred.
After that, the RN 6a conducts a search in the path table
(see Fig. 4) for the purpose of obtaining the destination
IP address and the destination port that are used for
transmitting the paging message to the node identified
with the node ID "n2". As a result of the search, the RN
6a obtains an IP address Iv, c, n2 and a destination port
Pv, c, n2 to which the common control message is to be
transmitted. Thus, the RN 6a transfers the paging mes-
sage that has been received from the AGW 3 to the IP
address and the destination port that have been obtained
(step S32).
[0081] When having received the paging message
from the RN 6a, the UN 6b performs a normal paging
process and pages the UE in the cells to which the loca-
tion area ID designated in the paging message has been
assigned (step S33). The location registration area is de-
fined corresponding on the plurality of cells, and the
paged UE may not be necessarily located in one of the
cells on which the paging process has been performed;
however, in the case where the paged UE is located in
one of the cells, a sequence that is similar to the sequence
in the outgoing communication is performed (step S34).

<Handovers>

[0082] Fig. 19 is a diagram showing an operational se-
quence that is used when a handover is performed ac-
cording to the first embodiment. A Source Base Station

(BS) is a base station to which a UE has been connected
before a handover is performed. A Target BS is a hando-
ver target base station. In the following sections, three
situations such as a handover between the UNs within
the VBS 6, a handover from the VBS 6 to the NBS 5, and
a handover from the NBS 5 to the VBS 6 will be explained
in detail.

(1) Handover between the UNs within the VBS 6

[0083] In the following sections, operations performed
by the VBS 6 when a handover from the UN 6b to the
UN 6c is performed will be explained in detail, with ref-
erence to Figs. 20 to 24.
[0084] Fig. 20 is a diagram showing an operational se-
quence that is used when a handover is performed be-
tween the UNs within the VBS 6. The handover source
base station is the UN 6b, whereas the handover target
base station is the UN 6c. Also, it is assumed that the
UE is currently performing communication while being
subordinate to the UN 6b and that the UN 6b and the RN
6a have performed the outgoing communication se-
quence and the context ID mapping tables have been
generated therein as shown in Figs. 17 and 16, respec-
tively.
[0085] When the communication quality of the cell of
which the UN 6b is in charge has degraded, the UE
searches for a neighboring cell and notifies the UN 6b of
the ID of a cell that has good communication quality and
can be a handover candidate as well as a measured re-
sult of the communication quality thereof as measure-
ment information (indicated as a "Measurement Report")
(step S41). Based on the measured result that has been
received, the UN 6b first selects the cell (identified with
the cell ID "c2") of which the UN 6c is in charge as the
handover target. Subsequently, the UN 6b determines
the IP address and the destination port of the base station
to which a handover request is to be transmitted, based
on the ID "c2" of the handover target cell contained in
the measured result; however, the UN 6b has only the
information about the cell of its own in the cell ID/node
ID mapping table (see Fig. 7). Thus, the UN 6b presumes
that the handover target cell is subordinate to another
core node and determines an IP address and a destina-
tion port to be used as a handover request destination
at the RN 6a, which serves as a core node for the UN
6b. The handover request is related to control exercised
over a specific UE context and is therefore classified as
an individual control message. Consequently, the UN 6b
obtains the IP address Iv, d, n1 and the destination port
Pv, d, n1 that are to be used as the destination of the
individual control message for the RN 6a, out of the path
table (see Fig. 12).
[0086] Subsequently, the UN 6b assigns the context
ID and the data path information on the UN 6b side that
are required by the handover target base station when
signaling messages are exchanged between the UN 6b
and the handover target base station during the handover
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process or when the UN 6b transfers the user data re-
ceived from the core node (i.e., the RN 6a) to the hando-
ver target base station. The UN 6b then stores these
pieces of information therein as adjacent node context
information within the context ID mapping table. As
shown in Fig. 21, these pieces of information are stored
as a node’s own context ID and a node’s own data path
in the adjacent node context information within the con-
text ID mapping table.
[0087] After that, the UN 6b stores the handover target
cell ID "c2", the context ID "ub" of its own, the node ID
"n2" of its own, and the data path information [Iub, Pub,
Fub] for the handover target base station, as well as the
node ID "n1", the context ID "r1", and the data path in-
formation [Ir1, Pr1, Fr1] of the core node RN 6a into a
handover request message (indicated as a "Hanover Re-
quest"), and transmits the handover request message to
the IP address and the destination port at the RN 6a that
have been determined as described above (step S42).
[0088] When having received the handover request
message at step S42 described above, the RN 6a first
determines the handover target base station to which the
message is to be transferred based on the ID "c2" of the
handover target cell contained in the handover request
message that has been received. The RN 6a refers to
the cell ID/node ID mapping table (see Fig. 6). According
to the table, the handover target cell "c2" is the cell of the
node ID "n4". Thus, the RN 6a further refers to the path
table (see Fig. 4) and determines the IP address Iv, d,
n4 and the destination port Pv, d, n4 as the destination
of the handover request message.
[0089] After that, as shown in Fig. 22, the RN 6a stores
the node ID "n2", the context ID "ub", and the data path
information [Iub, Pub, Fub] of the handover source base
station that are contained in the handover request mes-
sage, as a node #1’s node ID, a node #1’s context ID,
and a node #1’s data path, respectively, in the node #1
context information of the second sub-record within the
context ID mapping table stored therein. Similarly, the
RN 6a stores the node ID "n4" as a node #2’s node ID
in the node #2 context information of the second sub-
record within the same table, as the node ID of the hando-
ver target base station. The RN 6a specifies the entries
into which these pieces of information are stored by using
the UE ID stored in the handover request message that
has been received.
[0090] For the purpose of operating as a relay point
for the signaling messages and the user data that are
transmitted and received between the UN 6b and the UN
6c, the RN 6a supplies a context ID "r3" and data path
information [Ir3, Pr3, Fr3] to the UN 6b and stores the
context ID and the data path information as a node’s own
context ID and a node’s own data path in the node #1
context information section of the second sub-record
within the context ID mapping table, respectively. Simi-
larly, the RN 6a supplies a context ID "r4" and data path
information [Ir4, Pr4, Fr4] to the UN 6c and stores the
context ID and the data path information as a node’s own

context ID and a node’s own data path in the node #1
context information section of the second sub-record
within the context ID mapping table (see Fig. 22), respec-
tively. Further, the RN 6a rewrites the node ID "n2", the
context ID "ub", and the data path information [Iub, Pub,
Fub] of the UN 6b that are contained in the received
handover request message with the node ID "n1" of its
own as well as the context ID "r4" and the data path in-
formation [Ir4, Pr4, Fr4] that have been supplied to the
UN 6c and transmits the handover request message to
the destination IP address and the destination port of the
UN 6c (step S43).
[0091] When having received the handover request
message from the RN 6a at step S43 described above,
the handover target base station UN 6c extracts the node
ID "n1", the context ID "r4", and the data path information
[Ir4, Pr4, Fr4] of the handover source base station out of
the message and stores the extracted information as an
adjacent node’s node ID, an adjacent node’s context ID,
and an adjacent node’s data path, respectively, in the
adjacent node context information within the context ID
mapping table. The entry into which these parameters
are stored is determined based on the UE ID "u1" that
has been set in the received handover request message,
as described above.
[0092] Further, the UN 6c extracts the node ID "n1",
the context ID "r1", and the data path information [Ir1,
Pr1, Fr1] of the core node from the handover request
message and stores the extracted information as a core
node’s node ID, a core node’s context ID, and a core
node’s data path, respectively, in the core node context
information within the context ID mapping table.
[0093] Subsequently, the UN 6c supplies a context ID
"uc" and data path information [Iuc, Puc, Fuc] that are
used when the UN 6c exchanges signaling messages
with the handover source base station during the hando-
ver process and receives transfer data from the handover
source base station. The UN 6c then stores the supplied
parameters as a node’s own context ID and a node’s own
data path in the adjacent node context information within
the context ID mapping table. Similarly, the UN 6c sup-
plies a context ID "u"’ and data path information [Iu’, Pu’,
Fu’] to the core node for the purpose of transmitting and
receiving signaling messages and user data after the
handover process has been completed. The UN 6c then
stores the context ID and the data path information as a
node’s own context ID and a node’s own data path in the
core node context information.
[0094] Fig. 23 is a drawing showing the context ID map-
ping table of the UN 6c after the parameters extracted
from the received handover request message and the
parameters supplied by the UN 6c have been set therein.
[0095] When the update of the context ID mapping ta-
ble has been completed, the UN 6c generates a handover
response message (indicated as a "Handover Re-
sponse"). In this situation, the UN 6c sets the node’s own
context ID "uc" shown in the adjacent node context in-
formation stored in the context ID mapping table as the
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source context ID and sets the adjacent node’s context
ID "r4" shown in the adjacent node context information
as the destination context ID. After that, the UN 6c sets
the node’s own data path [Iuc, Puc, Fuc] shown in the
adjacent node context information into the handover re-
sponse message and transmits the generated handover
response message to the node identified with the node
ID "n1". In this situation, the UN 6c obtains the destination
IP address Iv, d, n1 and the destination port Pv, d, n1 for
individual control messages corresponding to the node
ID "n1" out of the path table (see Fig. 12) and transmits
the handover response message that has been gener-
ated as described above to the RN 6a (step S44).
[0096] When the RN 6a, which is operating as the core
node for the handover target base station UN 6c, has
received the handover response message from the UN
6c at step S44 described above, the RN 6a extracts the
context ID "uc" and the data path information [Iuc, Puc,
Fuc] of the UN 6c out of the received message and stores
the extracted information into the context ID mapping ta-
ble stored therein. The positions of the entries in the table
into which the extracted pieces of information are stored
are in the node #2 context information section of the sec-
ond sub-record that is used when the handover source
base station and the handover target base station ex-
change signaling messages. More specifically, the posi-
tions of the entries are the node #2’s context ID and the
node #2’s data path in the node #2 context information
section of the second sub-record in the record in which
the node’s own context ID matches the destination con-
text ID "r4" contained in the handover response mes-
sage.
[0097] After that, the RN 6a obtains the node’s own
context ID "r3" and the node #1’s context ID "ub" out of
the node #1 context information section of the second
sub-record within the matching record that has been
found in the search above. The RN 6a then rewrites the
source context ID "uc" and the destination context ID "r4"
contained in the received handover response message
with the obtained pieces of information, respectively. Fur-
ther, the RN 6a rewrites the data path information [Iuc,
Puc, Fuc] on the UN 6c side contained in the handover
response message with the data path information [Ir3,
Pr3, Fr3] on the RN 6a side that has been stored as the
node’s own data path in the node #1 context information
section of the second sub-record. Subsequently, after
rewriting the destination IP address and the destination
port with the destination IP address Iv, d, n2 and the
destination port Pv, d, n2 corresponding to individual con-
trol messages for the UN 6b, which is identified with the
node #1’s node ID "n2", the RN 6a transmits the handover
response message (step S45).
[0098] When having received the handover response
message from the RN 6a at step S45 described above,
the handover source base station UN 6b extracts the
node ID "n1", the context ID "r3", and the data path in-
formation [Ir3, Pr3, Fr3] of the RN 6a out of the message
and stores the extracted information into the context ID

mapping table stored therein. The positions of the entries
in the table into which the extracted pieces of information
are stored are the adjacent node’s node ID, the adjacent
node’s context ID, and the adjacent node’s data path in
the record in which the node’s own context ID in the ad-
jacent node context information section matches the des-
tination context ID "ub" contained in the handover re-
sponse message. Fig. 21 is a drawing showing the con-
text ID mapping table of the UN 6b after the parameters
extracted from the received handover response mes-
sage and the parameters stored when the handover re-
quest was transmitted at step S42 described above have
been set therein.
[0099] According to the context ID mapping tables that
have been generated through the procedures performed
at steps S42 through S45 described above, the handover
source base station UN 6b and the handover target base
station UN 6c transmit and receive signaling messages
and transfer user data as described below during the
handover process.
[0100] (R-I) Signaling from the UN 6b to the UN 6c. (a)
The UN 6b searches for the node ID "n1" and the context
ID "r3" of the node designated as the destination of the
signaling message, in the adjacent node context infor-
mation in the context ID mapping table (see Fig. 21) of
the UN 6b. Further, the UN 6b searches for the IP address
Iv, d, n1 and the destination port Pv, d, n1 designated as
the destination node out of the path table (see Fig. 12),
sets a destination context ID "r3", and transmits the sig-
naling message to the IP address and the destination
port.
[0101] (b) The signaling message that has been trans-
mitted at step (a) is received by the RN 6a. The RN 6a
searches for a record in which the node’s own context
ID is listed as "r3" in the node #1 context information
section of the second sub-records within the context ID
mapping table (see Fig. 22). The RN 6a then extracts the
node #2’s node ID "n4" and the node #2’s context ID "uc"
from the node #2 context information section of the sec-
ond sub-record in the record that has been found in the
search. Further, the RN 6a searches for a node for which
the node ID of the destination node is listed as "n4" out
of the path table (see Fig. 4) and obtains the IP address
Iv, d, n4 and the destination port Pv, d, n4 that are used
as the forwarding destination for the received signaling
message. Lastly, the RN 6a rewrites the destination con-
text ID in the received signaling message with "uc" and
transmits the signaling message to the IP address and
the destination port.
[0102] (c) The UN 6c receives the signaling message
from the UN 6b.
[0103] (R-II) Signaling from the UN 6c to the UN 6b (a)
The UN 6c searches for the node ID "n1" and the context
ID "r4" of the node designated as the destination of the
signaling message and, in the adjacent node context in-
formation within the context ID mapping table of the UN
6c (see Fig. 23). Further, the UN 6c searches for the IP
address Iv, d, n1 and the destination port Pv, d, n1 des-
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ignated as the destination node out of the path table (see
Fig. 12), sets a destination context ID "r4", and transmits
the signaling message to the IP address and the desti-
nation port.
[0104] (b) The signaling message that has been trans-
mitted at step (a) is received by the RN 6a. The RN 6a
searches for a record in which the node’s own context
ID is listed as "r4" in the node #2 context information
section of the second sub-records within the context ID
mapping table (see Fig. 22). The RN 6a then extracts the
node #1’s node ID "n2" and the node #2’s context ID "ub"
from the node #1 context information section of the sec-
ond sub-record in the record that has been found in the
search. Further, the RN 6a searches for a node for which
the node ID of the destination node is listed as "n2" out
of the path table (see Fig. 4) and obtains the IP address
Iv, d, n2 and the destination port Pv, d, n2 that are used
as the forwarding destination for the received signaling
message. Lastly, the RN 6a rewrites the destination con-
text ID in the received signaling message with "ub" and
transmits the signaling message to the IP address and
the destination port.
[0105] (c) The UN 6b receives the signaling message
from the UN 6c.

(R-III) User data transfer from the UN 6b to the UN 6c

[0106] When having received data to be delivered to
the user that is currently performing a handover process
from the RN 6a operating as the core node, the UN 6b
transfers the received data to the UN 6c. The transfer
process is done as described below.
[0107] (a) The UN 6b transmits the user data that has
been received from the core node and is to be delivered
to [Iu, Pu, Fu], to the data path [Ir3, Pr3, Fr3] that is listed
as the adjacent node’s data path in the adjacent node
context information within the context ID mapping table
(see Fig. 21).
[0108] (b) The RN 6a receives the user data and trans-
fers the received user data to the data path [Iuc, Puc,
Fuc] that is listed as the node #2’s data path in the node
#2 context information section of the second sub-record
within the context ID mapping table (see Fig. 22).
[0109] (c) The UN 6c receives the user data from the
RN 6a.

(R-IV) Data transmitted from the UN 6c to the UN 6b

[0110] With respect to the transfer data that has been
received from the UN 6b, the UN 6c transmits a flow
control signal and a confirmation signal. These signals
are transmitted to the UN 6b as described below.
[0111] (a) The UN 6c transmits the control signal to
the data path [Ir4, Pr4, Fr4] that is listed as the adjacent
node’s data path in the adjacent node context information
within the context ID mapping table (see Fig. 23).
[0112] (b) The RN 6a receives the data described
above and transfers the received data to the data path

[Iub, Pub, Fub] listed as the node #1’s data path in the
node #1 context information section of the second sub-
record within the context ID mapping table (see Fig. 22).
[0113] (c) The UN 6b receives the control signal from
the RN 6a.
[0114] After the transfer path used for transferring the
signaling messages and the user data during the hando-
ver process has been established between the handover
source base station UN 6b and the handover target base
station UN 6c as described above, the handover source
base station UN 6b transmits a handover execution com-
mand, (indicated as a "Handover Command") to the UE
(step S46).
[0115] When having received the handover execution
command, the UE changes the connection target thereof
from the UN 6a to the UN 6c and, after a wireless con-
nection has been established, the UE notifies the UN 6c
that the handover has been completed (indicated as a
"Handover Commit") (step S47).
[0116] When having been notified by the UE that the
handover has been completed at step S47 described
above, the handover target base station UN 6c conducts
a search in the context ID mapping table (see Fig. 23)
by using the UE ID stored in the received notification or
by using the UE ID that has indirectly been derived from
a wireless resource being used such as a reception fre-
quency or a slot. The UN 6c then extracts the core node’s
node ID "n1" and the core node’s context ID "r1" from the
core node context information in the record that has been
found in the search. Further, the UN 6c obtains the IP
address Iv, d, n1 and the destination port Pv, d, n1 out
of the path table (see Fig. 12). Subsequently, the UN 6c
sets a destination context ID "r1" as well as the node’s
own context ID "u’" and the node’s own data path [Iu’,
Pu’, Fu’] in the core node context information that have
been found in the search into the message (indicated as
a "Handover Confirm") that has been transmitted to notify
that the UE had completed the handover. Then the UN
6c transmits the message to the IP address and the des-
tination port described above (step S48).
[0117] When having received the handover comple-
tion notification with the UE at step S48 described above,
the RN 6a extracts the node ID "n4", the context ID "u’"’,
and the data path information [Iu’, Pu’, Fu’] of the hando-
ver target base station UN 6c out of the message. The
RN 6a then rewrites the node #1’s node ID, the node #1’s
context ID, and the node #1’s data path that are listed in
the node #1 context information section of the first sub-
record within the context ID mapping table, with the ex-
tracted pieces of information, respectively. Further, the
RN 6a deletes the entirety of the second sub-record. The
record that is to be rewritten is specified by searching for
the destination context "r1" stored in the message de-
scribed above in the node’s own context ID in the node
#1 context information section of the first sub-records
within the context ID mapping table. Fig. 24 is a drawing
showing the context ID mapping table of the RN 6a after
the handover has been completed.
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[0118] After that, according to the new table, the RN
6a relays the signaling messages and the user data be-
tween the AGW 3 and the UN 6c according to the pro-
cedure described in (C-I) through (C-IV) above.
[0119] When the RN 6a has completed a process to
update the context ID mapping table and a process to
change the path used for transmitting the signaling mes-
sages and the user data, the RN 6a transmits a confir-
mation message (indicated as a "Handover Confirm
Ack") to the UN 6c (step S49).
[0120] After the handover target base station UN 6c
has received the confirmation message from the core
node at step S49 described above, the UN 6c notifies
the handover source base station that the handover has
been completed (indicated as a "Handover Complete")
(step S50). The notification message is relayed to the
handover source base station UN 6b by the RN 6a serv-
ing as the relay point between the handover target base
station UN 6c and the handover source base station UN
6b (step S51).
[0121] When having received the handover comple-
tion message at step S51 described above, the handover
source base station UN 6b releases the wireless re-
source, the user data buffer, the ID, and the like that have
been secured for the user being the target of the hando-
ver, deletes the relevant table entries, and thus com-
pletes the handover process.
[0122] During the handover process described above,
the RN 6a provides the function to relay the signaling
messages and the user data between the handover
source base station UN 6b and the handover target base
station UN 6b. In that situation, the context IDs and the
pieces of data path information that are individually sup-
plied to the UN 6b and to the UN 6c for the relay purposes
may be the same as one another. In other words, r3=r4;
Ir3=Ir4; Pr3=Pr4; and Fr3=Fr4 may be satisfied. Further-
more, as for the user data, it is acceptable to configure
the data to be directly transferred between the UN 6b
and the UN 6c by having an arrangement in which Ir3=Iuc;
Pr3=Puc; Fr3=Fuc; Ir4=Iub; Pr4=Pub; and Fr4=Fub are
satisfied.

(2) Handover from the VBS 6 to the NBS 5

[0123] Fig. 25 is a diagram showing an operational se-
quence that is used when a handover is performed from
the VBS 6 to the NBS 5. The UE is currently performing
communication in a cell that is subordinate to the UN 6b.
Also, it is assumed that, after the outgoing communica-
tion sequence has been performed, the context ID map-
ping tables have been generated in the UN 6b and in the
RN 6a as shown in Figs. 17 and 16, respectively. In the
following sections, operations performed by the VBS 6
when a handover from the UN 6b to the NBS 5 is per-
formed will be explained in detail, with reference to Figs.
25 to 27.
[0124] The UE is located in a cell of which the UN 6b
is in charge. Because the communication quality of the

cell has degraded, the UE searches for a neighboring
cell and notifies the UN 6b of the ID of a cell that has
good communication quality and can be a handover can-
didate as well as a measured result of the communication
quality thereof as measurement information (indicated
as a "Measurement Report") (step S61).
[0125] Based on the measured result that has been
received, the UN 6b first selects the cell (identified with
the cell ID "c3") of which the NBS 5 is in charge as the
handover target and determines the IP address and the
destination port of the base station to which a handover
request is to be transmitted, based on the ID "c3" of the
handover target cell contained in the measurement in-
formation that has been received; however, as explained
in the section above titled "(1) Handover between the
UNs within the VBS 6", the UN 6b has only the information
on the cell of its own and recognizes any other cell as a
cell that is subordinate to a different core node. Thus, the
UN 6b obtains the IP address and the destination port
that are used as the destination of individual control mes-
sages for the RN 6a, which is the core node for the UN
6b, out of the path table (see Fig. 12).
[0126] Subsequently, the UN 6b assigns the context
ID "ub" and the data path information [Iub, Pub, Fub] on
the UN 6b side that are required by the handover target
base station when signaling messages and data for the
handover user are transmitted and received between the
UN 6b and the handover target base station during the
handover process and stores the context ID and the data
path information as core node context information and
adjacent node context information within the context ID
mapping table shown in Fig. 21.
[0127] After that, the UN 6b stores the handover target
cell ID "c3", the context ID "ub" of its own, the node ID
"n2" of its own, and the data path information [Iub, Pub,
Fub] for the handover target base station, as well as the
node ID "n1", the context ID "r1", and the data path in-
formation [Ir1, Pr1, Fr1] of the core node RN 6a into a
handover request message (indicated as a "Hanover Re-
quest"), and transmits the handover request message to
the IP address and the destination port at the RN 6a that
have been determined as described above (step S62).
[0128] When having received the handover request
message at step S62 described above, the RN 6a first
determines the handover target base station to which the
message is to be transferred based on the ID "c3" of the
handover target cell contained in the handover request
message that has been received. The RN 6a refers to
the cell ID/node ID mapping table shown in Fig. 6 and
determines that the forwarding destination of the hando-
ver request is the base station identified with the node
ID "n5". Further, the RN 6a refers to the path table shown
in Fig. 4 and determines the destination IP address In,
d, n5 and the destination port Pn, d, n5.
[0129] After that, the RN 6a stores the node ID "n2",
the context ID "ub", and the data path information [Iub,
Pub, Fub] of the handover source base station that are
contained in the handover request message, as a node
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#1’s node ID, a node #1’s context ID, and a node #1’s
data path, respectively, in the node #1 context informa-
tion of the second sub-record within the context ID map-
ping table stored therein (see Fig. 26). The RN 6a spec-
ifies the entries into which these pieces of information
are stored by using the UE ID "u1" stored in the handover
request message that has been received.
[0130] Also, for the purpose of operating as a relay
point for the signaling messages and the user data that
are transmitted and received between the UN 6b and the
NBS 5, the RN 6a supplies the context ID "r3" and the
data path information [Ir3, Pr3, Fr3] to the UN 6b and
supplies the context ID "r4" and the data path information
[Ir4, Pr4, Fr4] to the NBS 5. In this situation, the RN 6a
stores the former as a node’s own context ID and a node’s
own data path in the node #1 context information section
of the second sub-record within the context ID mapping
table (see Fig. 26). Further, the RN 6a stores the latter
as a node’s own context ID and a node’s own data path
in the node #2 context information section of the second
sub-record within the same table.
[0131] Further, the RN 6a rewrites the node ID "n2",
the context ID "ub", and the data path information [Iub,
Pub, Fub] of the UN 6b that are contained in the received
handover request message with the node ID "n1" of its
own as well as the context ID "r4" and the data path in-
formation [Ir4, Pr4, Fr4] that have been supplied to the
NBS 5 and transmits the handover request message to
the destination IP address and the destination port of the
NBS 5 that have been obtained as described above (step
S63).
[0132] After having received the handover request
message from the RN 6a at step S63 described above,
the handover target base station NBS 5 extracts the node
ID "n1", the context ID "r4", and the data path information
[Ir4, Pr4, Fr4] of the handover source base station out of
the message and stores the extracted result as an adja-
cent node’s node ID, an adjacent node’s context ID, and
an adjacent node’s data path, respectively, in the adja-
cent node context information within the context ID map-
ping table (see Fig. 27). The entry into which these pa-
rameters are stored is determined based on the UE ID
"u1" that has been set in the handover request message,
as described above.
[0133] Further, the NBS 5 extracts the node ID "n3",
the context ID "a", and the data path information [Ia, Pa,
Fa] of the core node from the handover request message
and stores the extracted information as a core node’s
node ID, a core node’s context ID, and a core node’s
data path, respectively, in the core node context infor-
mation within the context ID mapping table.
[0134] Subsequently, the NBS 5 supplies a context ID
"t2" and data path information [It2, Pt2, Ft2] on the NBS
5 side that are used when the NBS 5 transmits and re-
ceives signaling messages and transfer data to and from
the handover source base station during the handover
process. The NBS 5 then stores the supplied parameters
as a node’s own context ID and a node’s own data path

in the adjacent node context information within the con-
text ID mapping table. Similarly, the NBS 5 supplies a
context ID "t1" and data path information [It1, Pt1, Ft1]
on the NBS 5 side to the core node for the purpose of
transmitting and receiving signaling messages and user
data after the handover process has been completed.
The NBS 5 then stores the context ID and the data path
information as a node’s own context ID and a node’s own
data path in the core node context information. Fig. 27
is a drawing showing the context ID mapping table after
the parameters extracted from the received handover re-
quest message and the parameters supplied by the NBS
5 have been set therein.
[0135] When the update of the context ID mapping ta-
ble has been completed, the NBS 5 generates a hando-
ver response message (indicated as a "Handover Re-
sponse"). In this situation, the NBS 5 sets the node’s own
context ID "t2" shown in the adjacent node context infor-
mation stored in the table described above as the source
context ID and sets the adjacent node’s context ID "r4"
shown in the adjacent node context information as the
destination context ID. Further, the NBS 5 sets the node’s
own data path [It2, Pt2, Ft2] shown in the adjacent node
context information into the handover response message
and transmits the handover response message to the
node identified with the node ID "n1". The NBS 5 obtains
the IP address and the destination port that are used as
the destination at the destination node, out of the path
table (see Fig. 3) (step S64).
[0136] When the RN 6a, which is operating as the
handover source base station for the handover target
base station NBS 5, has received the handover response
message from the NBS 5 at step S64 described above,
the RN 6a extracts the context ID "t2" and the data path
information [It2, Pt2, Ft2] of the NBS 5 out of the received
message and stores the extracted information into the
context ID mapping table stored therein. The positions
of the entries in the table into which the extracted pieces
of information are stored are the node #2’s context ID
and the node #2’s data path in the node #2 context in-
formation section of the second sub-record in the record
in which the node’s own context ID in the node #2 context
information section of the second sub-record matches
the destination context ID "r4" contained in the handover
response message.
[0137] After that, the RN 6a obtains the node’s own
context ID "r3" and the node #1’s context ID "ub" out of
the node #1 context information section of the second
sub-record. The RN 6a then replaces the source context
ID "t2" and the destination context ID "r4" contained in
the received handover response message with the ob-
tained pieces of information, respectively. Further, the
RN 6a replaces the source node ID with the node ID "n1"
of its own. In addition, the RN 6a replaces the data path
information [It2, Pt2, Ft2] on the NBS 5 side contained in
the handover response message with the data path in-
formation [Ir3, Pr3, Fr3] on the RN 6a side that has been
stored as the node’s own data path in the node #1 context
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information section described above. Subsequently, af-
ter rewriting the destination IP address and the destina-
tion port with the destination IP address Iv, d, n2 and the
destination port Pv, d, n2 corresponding to individual con-
trol messages for the UN 6b, which is identified with the
node #1’s node ID "n2", the RN 6a transmits the handover
response message (step S65).
[0138] When having received the handover response
message from the RN 6a at step S65 described above,
the handover source base station UN 6b extracts the
node ID "n1", the context ID "r3", and the data path in-
formation [Ir3, Pr3, Fr3] of the RN 6a out of the message
and stores the extracted information into the context ID
mapping table stored therein. The positions of the entries
in the table into which the extracted pieces of information
are stored are the adjacent node’s node ID, the adjacent
node’s context ID, and the adjacent node’s data path in
the record in which the node’s own context ID in the ad-
jacent node context information section matches the des-
tination context ID "ub" contained in the handover re-
sponse message. Fig. 21 is a drawing showing the con-
text ID mapping table of the UN 6b after the parameters
extracted from the received handover response mes-
sage and the parameters stored when the handover re-
quest was transmitted at step S62 described above have
been set therein.
[0139] According to the context ID mapping tables that
have been generated through the procedures performed
at steps S62 through S65 described above, the RN 6a
relays the signaling messages and the user data between
the handover source base station UN 6b and the hando-
ver target base station NBS 5 during the handover proc-
ess in the manner described in (R-I) through (R-IV)
above.
[0140] After the transfer path used for transferring the
signaling messages and the user data during the hando-
ver process has been established between the handover
source base station and the handover target base station,
the handover source base station UN 6b transmits a
handover execution command (indicated as a "Handover
Command) to the UE (step S66).
[0141] When having received the handover execution
command, the UE changes the connection target thereof
from the UN 6b to the NBS 5 and, after a wireless con-
nection has been established, the UE notifies the NBS 5
that the handover has been completed (indicated as a
"Handover Commit") (step S67) .
[0142] When having been notified by the UE that the
handover has been completed at step S67 described
above, the handover target base station NBS 5 conducts
a search in the context ID mapping table (see Fig. 27)
by using the UE ID stored in the received notification or
by using the UE ID that has indirectly been derived from
a wireless resource being used such as a reception fre-
quency or a slot. The NBS 5 then extracts the core node’s
node ID "n3" and the core node’s context ID "a" from the
core node context information in the record that has been
found in the search. Further, the NBS 5 obtains the IP

address Ic, d, n3 and the destination port Pc, d, n3 out
of the path table (see Fig. 3) .
[0143] Subsequently, the NBS 5 sets the destination
context ID "a", as well as the node’s own context ID "t1"
and the node’s own data path [It1, Pt1, Ft1] in the core
node context information that have been extracted from
the record found in the search into a message (indicated
as a "Handover Confirm") that has been transmitted by
the UE to notify that the handover had been completed.
Then the NBS 5 transmits the message to the IP address
and the destination port described above (step S68).
[0144] When having received the handover comple-
tion notification from the UE at step S68 described above,
the AGW 3 recognizes that the target UE "u1" and the
destination node RN 6a of the signaling messages and
the user data have completed the handover, based on
the destination context ID "a" contained in the message.
Thus, the AGW 3 changes the destination of the signaling
messages and the user data thereafter as follows: The
AGW 3 obtains the destination IP address Ic, d, n5 and
the destination port Pc, d, n5 of the signaling messages,
by referring to the path table (see Fig. 2) based on the
source node ID "n5" of the handover completion mes-
sage. Further, the AGW 3 extracts the data path infor-
mation [It1, Pt1, Ft1] of the handover target node NBS 5
out of the handover completion message and obtains the
IP address, the destination port, and the data flow iden-
tifier used as the destination of the user data. In addition,
after changing the destination of the signaling messages
and the user data, the AGW 3 transmits a confirmation
message (indicated as a "Handover Confirm Ack") to the
NBS 5 (step S69).
[0145] After the handover target base station NBS 5
has received the confirmation message from the core
node at step S69 described above, the NBS 5 notifies
the RN 6a, which is operating as the handover source
base station, that the handover has been completed (in-
dicated as a "Handover Complete") (step S70). The
method used for transmitting the handover completion
message from the NBS 5 to the UN 6b is explained in
(R-II) above.
[0146] When having received the handover comple-
tion message from the handover target base station NBS
5 at step S70 described above, the RN 6a rewrites the
destination context ID contained in the message with the
context ID "ub" of the handover source base station UN
6b and transmits the message to the UN 6b (step S71).
The RN 6a then releases the entries in the context ID
mapping table and the user data buffer that have been
secured for the UE for which the handover has been per-
formed.
[0147] When having received the handover comple-
tion message at step S71 described above, the handover
source base station UN 6b releases the wireless re-
source, the user data buffer, the ID, and the like that have
been secured for the handover user, deletes the relevant
table entries, and thus completes the handover process.
[0148] During the handover process described above,
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the RN 6a provides the function to relay the signaling
messages and the user data between the handover
source base station UN 6b and the handover target base
station NBS 5. In that situation, the context IDs and the
pieces of data path information that are individually sup-
plied to the UN 6b and to the NBS 5 for the relay purposes
may be the same as one another. In other words, r3=r4;
Ir3=Ir4; Pr3=Pr4; and Fr3=Fr4 may be satisfied. Further-
more, as for the user data, it is acceptable to configure
to transfer the user data directly between the UN 6b and
the NBS 5 by having an arrangement in which Ir3=It2;
Pr3=Pt2; Fr3=Ft2; Ir4=Iub; Pr4=Pub; and Fr4=Fub are
satisfied.

(3) Handover from the NBS 5 to the VBS 6

[0149] Fig. 28 is a diagram showing an operational se-
quence that is used when a handover is performed from
the NBS 5 to the VBS 6. The UE is currently performing
communication in a cell that is subordinate to the NBS
5. Also, after the outgoing communication sequence has
been performed, the context ID "a" and the data path
information [Ia, Pa, Fa] are assigned on the AGW 3 side,
whereas the context ID "t1" and the data path information
[It1, Pt1, Ft1] are assigned on the NBS 5 side, for the
signaling process performed between the AGW 3 and
the NBS 5. Fig. 29 is a drawing showing the record cor-
responding to the UE "u1" within the context ID mapping
table stored in the NBS 5 before the handover is per-
formed.
[0150] The UE is located in a cell of which the NBS 5
is in charge. When the communication quality of the cell
has degraded, the UE searches for a neighboring cell
and notifies the NBS 5 of the ID of a cell that has good
communication quality and can be a handover candidate
as well as a measured result of the communication quality
thereof as measurement information (indicated as a
"Measurement Report") (step S81).
[0151] Based on the measured result that has been
received, the NBS 5 first selects the cell (identified with
the cell ID "c1") of which the UN 6b is in charge as the
handover target. The NBS 5 then refers to the cell ID/
node ID mapping table (see Fig. 5) and searches for the
ID "c1" of the handover target cell contained in the meas-
urement information. Thus, based on the result of the
search, the NBS 5 obtains the node ID "n1" of the base
station to which a handover request is to be transmitted.
Further, by referring to the path table (see Fig. 3), the
NBS 5 determines the destination to which the handover
request message for the base station "n1" is to be trans-
mitted, as the IP address In, d, n1 and the destination
port Pn, d, n1.
[0152] Subsequently, the NBS 5 assigns the context
ID "t2" and the data path information [It2, Pt2, Ft2] on the
NBS 5 side that are required by the handover target base
station when signaling messages and data for the hando-
ver user are transmitted and received between the NBS
5 and the handover target base station during the hando-

ver process. Then the NBS 5 stores the context ID and
the data path information together with the node ID "n1",
the context ID "a", and the data path information [Ia, Pa,
Fa] of the core node AGW 3 into the handover request
message (indicated as a "Handover Request"). After that,
the NBS 5 transmits the handover request message to
the IP address and the destination port that have been
determined as described above (step S82).
[0153] The NBS 5 stores the context ID and the data
path information that have been supplied to the handover
target base station during the handover of the UE "u1",
as a node’s own context ID and a node’s own data path
in the adjacent node context information within the con-
text ID mapping table (see Fig. 29).
[0154] When having received the handover request
message at step S82 described above, and when the
handover request message has been transmitted from
the outside of the VBS 6, and also, the destination context
ID indicates that a new context should be generated (the
context ID "0" is used for this purpose according to the
first embodiment), the RN 6a adds an entry related to the
handover user to the context ID mapping table. In the
present example, while using the user ID "u1" of the
handover user as a key, the RN 6a stores the node ID
"n5", the content ID "t2", and the data path information
[It2, Pt2, Ft2] of the handover source base station NBS
5 that are contained in the handover request message
as a node #1’s node ID, a node #1’s context ID, and a
node #1’s data path in the node #1 context information
section of the second sub-record in the entry described
above. Further, the RN 6a stores the node ID "n3", the
content ID "a", and the data path information [Ia, Pa, Fa]
of the core node AGW 3 that are contained in the hando-
ver request message, as a node #2’s node ID, a node
#2’s context ID, and a node #2’s data path, respectively,
in the node #2 context information section of the first sub-
record in the entry described above.
[0155] After that, based on the ID "c1" of the handover
target cell contained in the handover request message,
the RN 6a determines the node ID "n2" of the handover
target base station by using the cell ID/node ID mapping
table (see Fig. 6). Further, by referring to the path table
(see Fig. 4) based on the determined node ID, the RN
6a determines the destination IP address IPv, d, n2 and
the destination port Pv, d, n2 to which the handover re-
quest message is to be transferred.
[0156] When having determined that the forwarding
destination of the handover request is the base station
identified with the node ID "n2", i.e., the UN 6b that is a
UN included in the VBS 6, the RN 6a supplies the context
ID "r4" and the data path information [Ir4, Pr4, Fr4] to the
NBS 5, for the purpose of operating as a relay point for
the signaling messages and the user data that are trans-
mitted and received between the UN 6b and the NBS 5.
Also, the RN 6a supplies the context ID "r3" and the data
path information [Ir3, Pr3, Fr3] to the UN 6b. The RN 6a
stores the former as a node’s own context ID and a node’s
own data path in the node #1 context information section
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of the second sub-record within the context ID mapping
table. Further, the RN 6a stores the latter as a node’s
own context ID and a node’s own data path within the
node #2 context information section of the second sub-
record.
[0157] Further, for the purpose of receiving on behalf
of the UN 6b, signaling messages and user data from
the AGW 3, which serves as the core node of the NBS
5, after the handover has been performed, the RN 6a
supplies the context ID "r2" and the data path information
[Ir2, Pr2, Fr2] for the handover user to the AGW 3, and
also, supplies the context ID "r1" and the data path infor-
mation [Ir1, Pr1, Fr1] for the handover user to the UN 6b.
The RN 6a stores the former as a node’s own context ID
and a node’s own data path in the node #2 context infor-
mation section of the first sub-record within the context
ID mapping table. Further, the RN 6a stores the latter as
a node’s own context ID and a node’s own data path in
the node #1 context information section of the first sub-
record.
[0158] After that, the RN 6a replaces the node ID "n5",
the context ID "t2", and the data path information [It2,
Pt2, Ft2] of the transmitting source that are contained in
the handover request message received from the NBS
5 with the node ID "n1" of its own as well as the context
ID "r3" and the data path information [Ir3, Pr2, Fr3] for
the UN 6b. Further, the RN 6a replaces the node ID "n3",
the context ID "a", and the data path information [Ia, Pa,
Fa] of the AGW 3, which serves as the core node of the
NBS 5, with the node ID "n1" of its own as well as the
context ID "r1" and the data path information [Ir1, Pr1,
Fr1] for the UN 6b. The RN 6a then transmits the hando-
ver request message to the destination IP address Iv, d,
n2 and the destination port Pv, d, n2 that have been ob-
tained as described above (step S83).
[0159] After having received the handover request
message from the RN 6a at step S83 described above,
the handover target base station UN 6b extracts the node
ID "n1", the context ID "r3", and the data path information
[Ir3, Pr3, Fr3] of the handover source base station out of
the message. Then the UN 6b stores the extracted result
as an adjacent node’s node ID, an adjacent node’s con-
text ID, and an adjacent node’s data path, respectively,
in the adjacent node context information section within
the context ID mapping table. The entry into which these
parameters are stored is determined based on the UE
ID "u1" that has been set in the handover request mes-
sage described above. In the present example, because
the destination context ID of the handover request mes-
sage is new (i.e., the ID="0"), the entry for the UE ID "u1"
is newly generated in the context ID mapping table.
[0160] Further, the UN 6b extracts the node ID "n1",
the context ID "r1", and the data path information [Ir1,
Pr1, Fr1] of the core node from the handover request
message and stores the extracted result as a core node’s
node ID, a core node’s context ID, and a core node’s
data path, respectively, in the core node context infor-
mation within the context ID mapping table.

[0161] Subsequently, the UN 6b supplies the context
ID "ub" and the data path information [Iub, Pub, Fub] on
the UN 6b side that are used when the UN 6b transmits
and receives signaling messages and user data to and
from the handover source base station during the hando-
ver process. The UN 6b then stores these parameters
as a node’s own context ID and a node’s own data path,
respectively, in the adjacent node context information
within the context ID mapping table. Similarly, the UN 6b
supplies the context ID "u" and the data path information
[Iu, Pu, Fu] on the UN 6b side to the RN 6a, which serves
as the core node, for the purpose of transmitting and
receiving signaling messages and user data after the
handover has been completed. The UN 6b then stores
the context ID and the data path information as a node’s
own context ID and a node’s own data path in the core
node context information within the same table. Through
these processes, the UN 6b obtains a context ID mapping
table as shown in Fig. 30.
[0162] After the context ID mapping table has been
updated, the UN 6b generates a handover response
message (indicated as a "Handover Response"). In the
present example, the UN 6b sets the node’s own context
ID "ub" in the adjacent node context information stored
in the updated table as the source context ID, and also,
sets the adjacent node’s context ID "r3" in the adjacent
node context information as the destination context ID.
After that, the UN 6b sets the node’s own data path [Iub,
Pub, Fub] in the adjacent node context information and
transmits the handover request response to the node
identified with the node ID "n1", i.e., the RN 6a (step S84).
In this situation, the UN 6b obtains the IP address Iv, d,
n1 and the destination port Pv, d, n1 of the RN 6a out of
the path table (see Fig. 12).
[0163] When having received the handover response
message from the UN 6b at step S84 described above,
the RN 6a extracts the context ID "ub" and the data path
information [Iub, Pub, Fub] of the source out of the re-
ceived message and stores the extracted result as a node
#2’s context ID and node #2’s data path information in
the node #2 context information section of the second
sub-record within the context ID mapping table. Also, the
RN 6a stores the node ID "n2" of the UN 6b as a node
#1’s node ID in the context information section. Through
these steps described above, the RN 6a has obtained a
context ID mapping table as shown in Fig. 31.
[0164] When having updated the context ID mapping
table, the RN 6a replaces the node ID, the context ID,
and the data path information of the message source that
are contained in the handover response message with
the node ID "n1", the context ID "r4", and the data path
information [Ir4, Pr4, Fr4] of its own, respectively. Further,
the RN 6a replaces the destination context ID with the
context ID "t2" of the NBS 5. Further, by using the path
table (see Fig. 4), the RN 6a obtains the IP address In,
d, n5 and the destination port Pn, d, n5 for transmitting
individual control messages to the NBS 5. The RN 6a
transmits the handover response message that has been
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rewritten to the IP address and the destination port that
have been obtained for the transmitting purposes as de-
scribed above (step S85).
[0165] When having received the handover response
message from the RN 6a at step S85 described above,
the handover source base station NBS 5 extracts the
node ID "n1", the context ID "r4", and the data path in-
formation [Ir4, Pr4, Fr4] of the RN 6a out of the message
and stores the extracted result as an adjacent node’s
node ID, an adjacent node’s context ID, and an adjacent
node’s data path, respectively, in the adjacent node con-
text information section within the context ID mapping
table stored therein.
[0166] According to the context ID mapping table that
has been generated through the procedures performed
at steps S82 through S85 described above, the RN 6a
relays the signaling messages and the user data between
the handover source base station NBS 5 and the hando-
ver target base station UN 6b during the handover proc-
ess as described in (R-I) through (R-IV) above.
[0167] After the transfer path used for transferring the
signaling messages and the user data during the hando-
ver process has been established between the handover
source base station and the handover target base station,
the handover source base station NBS 5 transmits a
handover execution command (indicated as a "Handover
Command"), to the UE (step S86).
[0168] When having received the handover execution
command, the UE changes the connection target thereof
from the NBS 5 to the UN 6b and, after a wireless con-
nection has been established, the UE notifies the UN 6b
that the handover has been completed (indicated as a
"Handover Commit") (step S87) .
[0169] When having been notified by the UE that the
handover has been completed at step S87 described
above, the handover target base station UN 6b conducts
a search in the context ID mapping table (see Fig. 30)
by using the UE ID stored in the received notification or
by using the UE ID that has indirectly been derived from
a wireless resource being used such as a reception fre-
quency or a slot. The UN 6b then extracts the core node’s
node ID "n1" and the core node’s context ID "r1" from the
core node context information in the record that has been
found in the search. Further, the UN 6b obtains the IP
address Iv, d, n1 and the destination port Pv, d, n1 out
of the path table (see Fig. 12).
[0170] Subsequently, the UN 6b sets the destination
context ID "r1" as well as the node’s own context ID "u"
and the node’s own data path [Iu, Pu, Fu] that are in the
core node context information extracted from the record
found in the search, into the message (indicated as a
"Handover Confirm") that has been transmitted by the
UE to notify that the handover had been completed and
transmits the message to the IP address and the desti-
nation port described above (step S88).
[0171] When having received the handover comple-
tion message at step S88 described above, the RN 6a
extracts the node ID "n2", the context ID "u", and the data

path information [Iu, Pu, Fu] of the source out of the mes-
sage. Then the RN 6a stores the extracted information
as a node #1’s node ID, a node #1’s context ID, and a
node #1’s data path, respectively, in the node #1 context
information section of the first sub-record within the con-
text ID mapping table stored therein (see Fig. 31). Fig.
32 is a drawing showing the context ID mapping table
that has been updated and stored in the RN 6a.
[0172] Subsequently, the RN 6a extracts the forward-
ing destination node ID "n3" for the handover completion
message out of the node #2 context information section
of the first sub-record. Also, the RN 6a obtains the IP
address Ic, d, n3 and the destination port Pc, d, n3 that
are used as the destination of the message out of the
path table (see Fig. 4). In addition, the RN 6a extracts
the node’s own context ID "r2", the node’s own data path
information [Ir2, Pr2, Fr2], and the node #2’s context ID
"a" from the context information section. Further, the RN
6a replaces the source context ID "u", the source data
path information [Iu, Pu, Fu], and the destination context
ID "r1" that are contained in the handover completion
message with the extracted pieces of information respec-
tively. Then the RN 6a transmits the handover completion
message to the IP address and the destination port that
have been obtained as described above (step S89).
[0173] When having received the handover comple-
tion message at step S89 described above, the AGW 3
recognizes that the target UE "u1" and the destination
node NBS 5 of the signaling messages and the user data
have completed the handover, based on the destination
context ID "a" contained in the message. Thus, the AGW
3 changes the destination of the signaling messages and
the user data thereafter as follows: The AGW 3 extracts
the node ID "n1" and the context ID "r2" of the transmitting
source from the handover completion message. Also,
the AGW 3 obtains the destination IP address Ic, d, n1
and the destination port Pc, d, n1 of the signaling mes-
sage and further obtains the signaling destination context
ID "r2". The AGW 3 obtains the IP address and the des-
tination port by searching for the extracted node ID in the
path table (see Fig. 2). In addition, the AGW 3 extracts
the data path information [Ir2, Pr2, Fr2] that is stored in
the handover completion message. The AGW 3 uses the
obtained pieces of information as a new destination IP
address, a new destination port, and a new data flow
identifier of the user data.
[0174] By using the context ID mapping table that has
been generated by performing the processes at steps
S82 through S89 described above, the RN 6a relays the
signaling messages and the user data between the AGW
3 and the UN 6b as described in (C-I) through (C-II) and
(C-III) through (C-IV) above.
[0175] After having changed the destination of the sig-
naling messages and the user data, the AGW 3 transmits
a confirmation message (indicated as a "Handover Con-
firm Ack") to the RN 6a (step S90).
[0176] The RN 6a receives the confirmation message
from the AGW 3 at step S90 described above and relays
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the message to the UN 6b (step S91).
[0177] After the handover target base station UN 6b
has received the confirmation message from the RN 6a,
which serves as the core node, at step S91 described
above, the UN 6b notifies the RN 6a that the handover
has been completed (indicated as a "Handover Com-
plete") (step S92). The handover completion message is
relayed to the NBS 5 by the RN 6a (step S93). At this
time, the context information of the handover source base
station NBS 5 becomes unnecessary in the context ID
mapping table (see Fig. 32) stored in the RN 6a. Thus,
the contents of the second sub-record in the entry cor-
responding to the handover UE are erased. The context
ID mapping table stored in the RN 6a after the handover
process has been completed is shown in Fig. 16.
[0178] When having received the handover comple-
tion message at step S93 described above, the handover
source base station NBS 5 releases the wireless re-
source, the user data buffer, the ID, and the like that have
been secured for the handover user, deletes the relevant
table entries, and thus completes the handover process.
[0179] During the handover process described above,
the RN 6a provides the function to relay the signaling
messages and the user data between the handover
source base station NBS 5 and the handover target base
station UN 6b. In that situation, the context IDs and the
pieces of data path information that are individually sup-
plied to the NBS 5 and to the UN 6b for the relay purposes
may be the same as one another. In other words, r3=r4;
Ir3=Ir4; Pr3=Pr4; and Fr3=Fr4 may be satisfied. Further-
more, as for the user data, it is acceptable to configure
to transfer the user data directly between the UN 6b and
the NBS 5 by having an arrangement in which Ir3=It2;
Pr3=Pt2; Fr3=Ft2; Ir4=Iub; Pr4=Pub; and Fr4=Fub are
satisfied.
[0180] As described above, according to the first em-
bodiment, it is configured such that the signaling mes-
sages and the user data for the plurality of base stations
are relayed by the representative base station and so
that the plurality of base stations are not recognized by
the elements other than the representative base station.
With this arrangement, it is possible to have the plurality
of base stations virtually regarded as one base station
by the core network device, and the base station accom-
modating efficiency of the core network device can be
improved.
[0181] Further, according to the first embodiment, it is
possible to have the plurality of base stations virtually
regarded as one base station by base stations other than
the representative base station. Thus, as shown in Fig.
33 for example, it is possible to construct a hierarchical
base station network by allowing any one of the member
base stations included in the virtual base station to struc-
ture another virtual base station. Consequently, it is pos-
sible to ensure scalability even if the number of base
stations becomes extremely large.
[0182] Furthermore, the core network performs the
state monitoring process for the base stations only be-

tween the core network and the representative base sta-
tion. Thus, because the state of the member base sta-
tions is notified to the core network as the state of the
cells of the virtual base station, it is possible to dynami-
cally activate or shut down each of the member base
stations. In case of a base station provided in one’s home
or the like, a user himself/herself can freely turn on and
off the power source of the base stations.

Second Embodiment

[0183] According to the first embodiment described
above, the one RN performs the common control sign-
aling message processing such as the paging process
and the individual control signaling message processing
such as the call control process and the handover proc-
ess for each UE, as well as the user data relay process.
In contrast, in the following sections, another embodi-
ment in which one RN is provided for each of different
types of signaling messages and user data will be ex-
plained.
[0184] Fig. 34 is a diagram showing an exemplary con-
figuration of a wireless communication system according
to a second embodiment of the present invention. RN-C
6a-1, RN-D 6a-2, and RN-N 6a-3 are representative base
stations. The RN-C 6a-1 is in charge of processes to
activate/shut down the virtual base station VBS 6 and
processes related to the state monitoring process, the
paging process, and the like that are performed by the
core network 1. The RN-D 6a-2 is in charge of transmit-
ting and receiving signaling messages and user data to
and from the core network 1 in relation to the call control/
mobility control for each of the UEs. The RN-N 6a-3 is in
charge of transmitting and receiving signaling messages
and user data to and from adjacent base stations of the
VBS 6 in relation to the mobility control for each of the
UEs. Each of these RNs may provide only the functions
of an RN. Alternatively, each of these RNs may provide
the functions of a UN (i.e., the functions of a regular base
station), in addition to the functions of an RN. The oper-
ations performed by each of the RNs are the same in
either one of these options. Thus, in the following sec-
tions, each of the RNs is assumed to be a dedicated
device.

<Network Settings>

[0185] Like in the first embodiment described above,
for the purpose of hiding the presence of the UNs 6b and
6c included in the VBS 6 from the AGW 3 and the NBS
5, the network setting is configured so that the cells of
which the UNs 6b and 6c are in charge are regarded by
the AGW 3 and the NBS 5 as the cells of the VBS 6. In
the following sections, node IDs of the RN-C 6a-1, the
RN-D 6a-2, and the RN-N 6a-3 are n1-1, n1-2, n1-3, re-
spectively. The other node IDs are the same as the ones
used in the first embodiment described above.
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(1) Correspondent node information

[0186] In the second embodiment, the RN is separated
into three RNs that are namely the RN-C, the RN-D, and
the RN-N. However, for the purpose of having all of the
three RNs and the UNs 6b and 6c virtually recognized
as one base station by the AGW 3 and the NBS 5, the
same node ID "n1" is used to identify the RN-C, the RN-
D, and the RN-N for the AGW 3 and the NBS 5. Also, the
path tables of the AGW 3 and the NBS 5 are the same
as those in the first embodiment and are shown in Figs.
2 and 3, respectively.
[0187] Fig. 35 is a path table of the RN-C 6a-1. Be-
cause the RN-C 6a-1 is in charge of the common control
signaling message processing, with respect to the AGW
3, which serves as the core node, only the destination IP
address and the destination port for common control
messages are stored in the table. Similarly, also with re-
spect to the UNs, only the destination IP address and the
destination port for common control signaling messages
for each of the UNs are stored in the table. Because the
path table contains the destination information for the
other RNs according to the second embodiment, the RN-
C/RN-D/RN-U are added as node types. The path table
of the RN-C 6a-1 stores therein the destination informa-
tion for the RN-D 6a-2 and the RN-N 6a-3. Further, be-
cause the adjacent nodes are dealt with only by the RN-
N 6a-3, the path table of the RN-C 6a-1 contains no des-
tination information for the adjacent nodes.
[0188] Fig. 36 is a path table of the RN-D 6a-2. Be-
cause the RN-D 6a-2 is in charge of the individual control
signaling message processing, with respect to the AGW
3 serving as the core node, only the destination IP ad-
dress and the destination port for individual control mes-
sages are stored in the table. Similarly, also with respect
to the UNs, only the destination IP address and the des-
tination port for individual control messages for each of
the UNs are stored in the table. In addition, the path table
of the RN-D 6a-2 stores therein the destination informa-
tion for the RN-C 6a-1 and the RN-N 6a-3. Further, be-
cause the adjacent nodes are dealt with only by the RN-
N 6a-3, the path table of the RN-D 6a-2 contains no des-
tination information for the adjacent nodes.
[0189] Fig. 37 is a path table of the RN-N 6a-3. Be-
cause the RN-N 6a-3 is in charge of the mobility control,
the table stores therein no information for the core node,
i.e., the AGW 3. Instead, the table stores therein desti-
nation information for the adjacent base station NBS 5.
With respect to the UNs, because handover processes
are performed with the UNs as a part of the mobility con-
trol process, the path table stores therein the destination
IP addresses and the destination ports for individual con-
trol messages. In addition, the destination IP addresses
and the destination ports for common control messages
are provided on the assumption that they are used when
information is exchanged between the adjacent base sta-
tions and the UNs. However, the destination IP address-
es and the destination ports for common control messag-

es are not used in the second embodiment.
[0190] Fig. 38 is a path table of each of the UNs 6b
and 6c. According to the second embodiment, because
the RN is separated into the three RNs that are namely
the RN-C, RN-D, and RN-N, the destination information
for each of the RNs is stored in the path table.

(2) Adjacent cell information

[0191] The cell ID/node ID mapping tables are the
same as those according to the first embodiment de-
scribed above (see Figs. 5 to 8). It should be noted, how-
ever, that the cell ID/node ID mapping tables managed
by the RNs are generated or updated by the RN-C 6a-1
when the UNs are activated and are managed by the RN-
N 6a-3, as explained in the description of dynamic con-
figurations of the VBS 6 below.

(3) Location registration area information

[0192] The mapping tables showing the location area
IDs and the delivery destination nodes used for the pag-
ing deliveries are the same as those according to the first
embodiment described above (see Figs. 9 and 10). It
should be noted, however, that the RN-C 6a-1 manages
this mapping table (see Fig. 10) according to the second
embodiment.

<Dynamic configurations of the VBS>

[0193] It is the RN-C 6a-1 that provides a function to
manage the devices in the VBS 6 for the core network.
Thus, in the procedure to activate the VBS 6, the function
of the RN 6a according to the first embodiment is provided
by the RN-C 6a-1.

(1) Activation of the RN-D/N

[0194] After the RN-C 6a-1 is activated, the RN-C 6a-
1 waits until the RN-D 6a-2 and the RN-N 6a-3 are acti-
vated. While the RN-C 6a-1 is waiting, even if any of the
UNs are activated, the RN-C 6a-1 accepts no connec-
tions therefrom. It is assumed that the RN-D 6a-2 and
the RN-N 6a-3 each store therein the information about
the RN-C 6a-1 to which each of the RNs is connected
when being activated.

(2) Participation of the UNs

[0195] After the RN-D 6a-2 and the RN-N 6a-3 have
been activated, the RN-C 6a-1 accepts connections with
the UNs. Like in the first embodiment, after the RN-C 6a-
1 takes the procedure for allowing the UNs to participate
the VBS 6, the RN-C 6a-1 notifies the RN-D 6a-2 and
the RN-N 6a-3 of information about the UNs that is re-
quired when the RN-D 6a-2 and the RN-N 6a-3 generate
the path tables. When a UN newly participates and it is
necessary to update the cell ID/node ID mapping table
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the RN-C 6a-1 notifies the RN-N 6a-3 of update informa-
tion of the cell ID/node ID mapping table.

(3) Withdrawals of the UNs

[0196] Like in the first embodiment, the RN-C 6a-1
takes the procedure for allowing the UNs to withdraw.
When one or more of the UNs withdraw and it is neces-
sary to update any of the path tables and the cell ID/node
ID mapping tables managed by the RN-D 6a-2 and the
RN-N 6a-3, the RN-C 6a-1 notifies the RN-D 6a-2 and
the RN-N 6a-3 of the updates.

(4) State monitoring process for the VBS 6

[0197] The RN-C 6a-1 performs the state monitoring
process like in the first embodiment.

<Location registration>

[0198] The RN-D 6a-2 plays the role of the RN 6a in
the location registration process described in the first em-
bodiment. It should be noted, however, that the node ID
of the RN-D 6a-2 should be indicated as "n1" to the AGW
3, which serves as the core node, and should be indicated
as "n1-2" to the UN 6b, which is one of the nodes included
in the VBS 6. In other words, in the response to the lo-
cation registration request at step S3 in the location reg-
istration sequence shown in Fig. 11, the UN 6b is notified
of the response after the node ID "n1-2" is added to the
context ID for the UN 6b that has been assigned by the
RN-D 6a-2. When the location registration request is
transmitted at step S4, the AGW 3 is notified of the loca-
tion registration request after the node ID "n1" is added
to the context ID for the AGW 3 that has been assigned
by the RN-D 6a-2.

<Outgoing communication>

[0199] The RN-D 6a-2 plays the role of the RN 6a in
the outgoing communication process described in the
first embodiment. The operation to ensure that the node
ID shown to the AGW 3 is different from the node ID
shown to the UN 6b is the same as the operation per-
formed during the location registration process described
above.

<Incoming communication>

[0200] The RN-C 6a-1 plays the role of the RN 6a in
the incoming communication process described in the
first embodiment.

<Handovers>

[0201] Like in the first embodiment, three situations
such as a handover between the UNs within the VBS 6,
a handover from the VBS 6 to the NBS 5, and a handover

from the NBS 5 to the VBS 6 will be explained in detail
below.

(1) Handover between the UNs within the VBS 6

[0202] The UE has performed the outgoing communi-
cation sequence and is currently performing communi-
cation with the UN 6b while being subordinate to the UN
6b. It is assumed that, with respect to the handover UE,
the UN 6b and the RN-D 6a-2 have the entries shown in
Figs. 39 and 16 stored in the context ID mapping tables,
respectively. Fig. 17 is the context ID mapping table of
the UN 6b according to the first embodiment. The context
ID mapping table shown in Fig. 39 is different from the
table shown in Fig. 17 in that the core node’s node ID
shown in the core node context information section is
listed as "n1-2", which is the node ID of the RN-D 6a-2
for the UNs within the VBS 6.
[0203] Fig. 40 is a diagram showing an operational se-
quence that is used when a handover is performed be-
tween the UNs within the VBS 6 according to the second
embodiment. The handover source base station is the
UN 6b, whereas the handover target base station is the
UN 6c.
[0204] When the communication quality of the cell of
which the UN 6b is in charge has degraded, the UE
searches for a neighboring cell and notifies the UN 6b of
the ID of a cell that has good communication quality and
can be a handover candidate as well as a measured re-
sult of the communication quality thereof as measure-
ment information (indicated as a "Measurement Report")
(step S101). Based on the measured result that has been
received, the UN 6b first selects the cell (identified with
the cell ID "c2") of which the UN 6c is in charge as the
handover target. Subsequently, the UN 6b determines
the IP address and the destination port of the base station
to which a handover request is to be transmitted, based
on the ID "c2" of the handover target cell contained in
the measured result; however, the UN 6b has only the
information about the cell of its own in the cell ID/node
ID mapping table (see Fig. 7). Thus, the UN 6b recog-
nizes that the handover target cell is a cell that is subor-
dinate to a different core node and determines an IP ad-
dress Iv, d, n1-3 and a destination port Pv, d, n1-3 that
are used as the destination of the handover request for
the mobility control core node RN-N 6a-3, by referring to
the path table shown in Fig. 38.
[0205] Subsequently, the UN 6b assigns the context
ID "ub" and the data path information [Iub, Pub, Fub] on
the UN 6b side that are used when signaling messages
and user data are transmitted and received between the
UN 6b and the handover target base station UN 6c during
the handover process. The UN 6b then stores these piec-
es of information into the adjacent node context informa-
tion section within the context ID mapping table (see Fig.
39). After that, the UN 6b stores the handover target cell
ID "c2", the context ID "ub" of its own for the handover
target base station, the node ID "n2" of its own, and the
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data path information [Iub, Pub, Fub], as well as the node
ID "n1-2", the context ID "r1", and the data path informa-
tion [Ir1, Pr1, Fr1] of the core node RN-D 6a-2 into a
handover request message (indicated as a "Hanover Re-
quest"). Then the UN 6b transmits the handover request
message to the IP address and the destination port at
the RN-N 6a-3 that have been determined as described
above (step S102).
[0206] When having received the handover request
message at step S102 described above, the RN-N 6a-3
first determines the handover target base station to which
the message is to be transferred based on the ID "c2" of
the handover target cell contained in the handover re-
quest message that has been received. For this purpose,
the RN-N 6a-3 refers to the cell ID/node ID mapping table
(see Fig. 6). According to the table, it is understood that
the handover target cell "c2" is the cell of the node ID
"n4". Thus, the RN-N 6a-3 further refers to the path table
(see Fig. 37) and determines the IP address Iv, d, n4 and
the destination port Pv, d, n4 as the destination of the
handover request message.
[0207] After that, the RN-N 6a-3 stores the node ID
"n2", the context ID "ub", the data path information [Iub,
Pub, Fub] of the handover source base station that are
contained in the handover request message as a node
#1’s node ID, a node #1’s context ID, and a node #1’s
data path, respectively, in the node #1 context informa-
tion section of the second sub-record within the context
ID mapping table stored therein. Similarly, the RN-N 6a-
3 stores the node ID "n4" as the node #2’s node ID in the
node #2 context information section of the second sub-
record, to be used as the node ID of the handover target
base station. The RN-N 6a-3 specifies the entries into
which these pieces of information are stored by using the
UE ID stored in the handover request message.
[0208] Also, for the purpose of operating as a relay
point for the signaling messages and the user data that
are transmitted and received between the UN 6b and the
UN 6c, the RN-N 6a-3 assigns a context ID "r3" and data
path information [Ir3, Pr3, Fr3] to the UN 6b and stores
the context ID and the data path information as a node’s
own context ID and a node’s own data path in the node
#1 context information section of the second sub-record
within the context ID mapping table, respectively. Simi-
larly, the RN-N 6a-3 assigns the context ID "r4" and the
data path information [Ir4, Pr4, Fr4] to the UN 6c and
stores the context ID and the data path information as a
node’s own context ID and a node’s own data path in the
node #2 context information section of the second sub-
record within the context ID mapping table, respectively.
Further, the RN-N 6a-3 rewrites the node ID "n2", the
context ID "ub", and the data path information [Iub, Pub,
Fub] of the UN 6b that are contained in the received
handover request message with the node ID "n1-3" of its
own as well as the context ID "r4" and the data path in-
formation [Ir4, Pr4, Fr4] that have been supplied to the
UN 6c. Then the RN-N 6a-3 transmits the handover re-
quest message to the destination IP address and the

destination port of the UN 6c obtained as described
above (step S103).
[0209] After having received the handover request
message from the RN-N 6a-3 at step S103 described
above, the handover target base station UN 6c extracts
the node ID "n1-3", the context ID "r4", and the data path
information [Ir4, Pr4, Fr4] of the handover source base
station out of the message. Then the UN 6c stores the
extracted result as an adjacent node’s node ID, an adja-
cent node’s context ID, and an adjacent node’s data path,
respectively, in the adjacent node context information
section within the context ID mapping table. The entry
into which these parameters are stored is determined
based on the UE ID "u1" that has been set in the handover
request message, as described above.
[0210] Further, the UN 6c extracts the node ID "n1-2",
the context ID "r1", and the data path information [Ir1,
Pr1, Fr1] of the core node from the handover request
message. Then the UN 6c stores the extracted result as
a core node’s node ID, a core node’s context ID, and a
core node’s data path, respectively, in the core node con-
text information section within the context ID mapping
table.
[0211] Subsequently, the UN 6c assigns the context
ID "uc" and the data path information [Iuc, Puc, Fuc] on
the UN 6c side that are used when the UN 6c transmits
and receives signaling messages and user data to and
from the handover source base station during the hando-
ver process. The UN 6c then stores the assigned param-
eters as a node’s own context ID and a node’s own data
path, respectively, in the adjacent node context informa-
tion section within the context ID mapping table. Similarly,
the UN 6c assigns the context ID "u’" and the data path
information [Iu’, Pu’, Fu’] to the core node for the purpose
of transmitting and receiving signaling messages and us-
er data to and from the core node after the handover has
been completed. The UN 6c then stores the context ID
and the data path information as a node’s own context
ID and a node’s own data path in the core node context
information section, respectively. Fig. 41 is a drawing
showing the context ID mapping table of the UN 6c after
the parameters extracted from the received handover re-
quest message and the parameters supplied by the UN
6c have been stored therein.
[0212] When the update of the context ID mapping ta-
ble has been completed, the UN 6c generates a handover
response message (indicated as a "Handover Re-
sponse"). In this situation, the UN 6c sets the context ID
"uc" for the handover source base station as the source
context ID and sets the context ID "r4" on the handover
source base station side obtained from the handover re-
quest message as the destination context ID. After that,
the UN 6c sets the data path information [Iuc, Puc, Fuc]
assigned for the handover source base station into the
handover response message and transmits the hando-
ver response message to the RN-N 6a-3 (step S104).
[0213] When having received the handover response
message from the UN 6c at step S104 described above,
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the RN-N 6a-3 extracts the context ID "uc" and the data
path information [Iuc, Puc, Fuc] of the UN 6c out of the
received message and stores the extracted result into
the context ID mapping table stored therein. The posi-
tions of the entries into which the extracted pieces of
information are stored are the node #2’s context ID and
the node #2’s data path in the node #2 context information
section of the second sub-record in the record in which
the node’s own context ID in the node #2 context infor-
mation section of the second sub-record matches the
destination context ID "r4" contained in the handover re-
sponse message.
[0214] After that, the RN-N 6a-3 obtains the node’s
own context ID "r3" and the node #1’s context ID "ub" out
of the node #1 context information section of the second
sub-record within the record that has been found in the
search. The RN-N 6a-3 then rewrites the source context
ID "uc" and the destination context ID "r4" contained in
the received handover response message with the ob-
tained pieces of information, respectively. Further, the
RN-N 6a-3 rewrites the data path information [Iuc, Puc,
Fuc] on the UN 6c side contained in the message with
the data path information [Ir3, Pr3, Fr3] on the RN-N 6a-
3 side that has been stored as the node’s own data path
in the node #1 context information section. Subsequently,
the RN-N 6a-3 obtains the destination IP address Iv, d,
n2 and the destination port Pv, d, n2 corresponding to
individual control messages for the UN 6b, which is iden-
tified with the node #1’s node ID "n2", out of the path
table (see Fig. 37). The RN-N 6a-3 then transmits the
handover response message (step S105). Fig. 42 is a
drawing showing the context ID mapping table of the RN-
N 6a-3 at the point in time when the process at step S105
has been completed.
[0215] When having received the handover response
message from the RN-N 6a-3 at step S105 described
above, the handover source base station UN 6b extracts
the node ID "n1-3", the context ID "r3", and the data path
information [Ir3, Pr3, Fr3] of the RN-N 6a-3 out of the
message and stores the extracted result into the context
ID mapping table stored therein. The positions of the en-
tries in the table into which the extracted pieces of infor-
mation are stored are the adjacent node’s node ID, the
adjacent node’s context ID, and the adjacent node’s data
path in the record in which the node’s own context ID in
the adjacent node context information section matches
the destination context ID "ub" contained in the handover
response message. Fig. 43 is a drawing showing the con-
text ID mapping table of the UN 6b after the parameters
extracted from the handover response message and the
parameters stored when the handover request was trans-
mitted at step S102 described above have been set there-
in.
[0216] According to the context ID mapping tables that
have been generated through the procedures performed
at steps S102 through S105 described above, the hando-
ver source base station UN 6b and the handover target
base station UN 6c transmit and receive the signaling

messages and transfer the user data during the handover
process, according to the procedure described in (R-I)
through (R-IV) in the first embodiment. It should be noted,
however, that the RN-D 6a-2 plays the role of the RN 6a
in the procedure.
[0217] After the transfer path used for transferring the
signaling messages and the user data during the hando-
ver process has been established between the handover
source base station UN 6b and the handover target base
station UN 6c as described above, the handover source
base station UN 6b transmits a handover execution com-
mand (indicated as a "Handover Command") to the UE
(step S106).
[0218] When having received the handover execution
command, the UE changes the connection target base
station thereof from the UN 6b to the UN 6c and, after a
wireless connection has been established, the UE noti-
fies the UN 6c that the handover has been completed
(indicated as a "Handover Commit") (step S107).
[0219] When having been notified by the UE that the
handover has been completed at step S107 described
above, the handover target base station UN 6c conducts
a search in the context ID mapping table (see Fig. 41)
by using the UE ID stored in the received notification or
by using the UE ID that has indirectly been derived from
a wireless resource being used such as a reception fre-
quency or a slot. The UN 6c then obtains the core node’s
node ID "n1-2" and the core node’s context ID "r1" from
the core node context information in the record that has
been found in the search. Further, the UN 6c obtains the
IP address Iv, d, n1-2 and the destination port Pv, d, n1-2
out of the path table (see Fig. 38).
[0220] Subsequently, the UN 6c sets the destination
context ID "r1", as well as the node’s own context ID "u’"
and the node’s own data path [Iu’, Pu’, Fu’] in the core
node context information that have been extracted from
the record found in the search into the message (indicat-
ed as a "Handover Confirm") that has been transmitted
by the UE to notify that the handover had been complet-
ed. Then the UN 6c transmits the message to the IP ad-
dress and the destination port described above (step
S108).
[0221] When having received the handover comple-
tion notification from the UE at step S108 described
above, the RN-D 6a-2 extracts the node ID "n4", the con-
text ID "u’", and the data path information [Iu’, Pu’, Fu’]
of the handover target base station UN 6c out of the
handover completion message. The RN-D 6a-2 then re-
writes the node #1’s node ID, the node #1’s context ID,
and the node #1’s data path that are listed in the node
#1 context information section of the first sub-record with-
in the context ID mapping table (see Fig. 16) with the
extracted pieces of information, respectively. The record
that is to be rewritten as thus is specified by searching
for the destination context "r1" stored in the handover
completion notification in the node’s own context ID
stored in the node #1 context information section of the
first sub-records within the table. Fig. 44 is a drawing
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showing the context ID mapping table of the RN-D 6a-3
after the handover has been completed.
[0222] After that, according to the new table, the RN-
D 6a-2 relays the signaling messages and the user data
between the AGW 3 and the UN 6c according to the pro-
cedure described in (C-I) through (C-IV) in the first em-
bodiment. It should be noted, however, that the RN-D
6a-2 plays the role of the RN 6a in the procedure.
[0223] As appreciated from Figs. 16, 42, and 44, the
RN-D 6a-2 does not use the second sub-records, where-
as the RN-N 6a-3 does not use the first sub-records. The
reason is that the RN-D 6a-2 relays only the signaling
messages and the user data between the AGW 3 and
the UNs, whereas the RN-N 6a-3 relays only the signaling
messages and the user data between the adjacent base
stations, i.e., between the UNs. However, as explained
in the section titled "Handover from the VBS 6 to the NBS
5" below, there is a situation in which the RN-N 6a-3 uses
the first sub-records. Thus, the structure of the tables is
not changed. Also, no context ID mapping table is man-
aged in the RN-C 6a-1 because RN-C 6a-1 does not deal
with user contexts.
[0224] When the RN-D 6a-2 has completed a process
to update the entries in the context ID mapping table cor-
responding to the handover UE and a process to change
the path used for transmitting the signaling messages
and the user data to the handover target base station UN
6c, the RN-D 6a-2 transmits a confirmation message (in-
dicated as a "Handover Confirm Ack") to the UN 6c (step
S109).
[0225] After the handover target base station UN 6c
has received the confirmation message from the RN-D
6a-2 at step S109 described above, the UN 6c notifies,
via the RN-N 6a-3, the handover source base station UN
6b that the handover has been completed (indicated as
a "Handover Complete") (steps S110 and S111). At the
same time, being triggered by the relaying of the mes-
sage, the RN-N 6a-3 recognizes that the handover from
the UN 6b to the UN 6c has been completed, releases
the context ID, the data path information, the data buffer,
and the like that have been secured for relaying the sig-
naling and the user data between the UN 6b and the UN
6c, and deletes the entries corresponding to the hando-
ver user from the context ID mapping table.
[0226] When having received the handover comple-
tion message at step S111 described above, the hando-
ver source base station UN 6b releases the wireless re-
source, the user data buffer, the ID, and the like that have
been secured for the handover user, deletes the relevant
table entries, and thus completes the handover process.
[0227] During the relay process of the signaling mes-
sages and the user data between the handover source
base station UN 6b and the handover target base station
UN 6c described above, the RN-N 6a-3 individually as-
signs the context IDs and the pieces of data path infor-
mation to the UN 6b and to the UN 6c; however, the
context IDs and the pieces of data path information may
be the same as one another. In other words, r3=r4;

Ir3=Ir4; Pr3=Pr4; and Fr3=Fr4 may be satisfied. Further-
more, as for the user data, it is acceptable to configure
to transfer the data directly between the UN 6b and the
UN 6c by having an arrangement in which Ir3=Iuc;
Pr3=Puc; Fr3=Fuc; Ir4=Iub; Pr4=Pub; and Fr4=Fub are
satisfied.

(2) Handover from the VBS 6 to the NBS 5

[0228] As described in the section titled "Handover be-
tween the UNs within the VBS 6" above, the UE has per-
formed the outgoing communication sequence and is
currently performing communication with the UN 6b while
being subordinate to the UN 6b. It is assumed that, with
respect to the handover UE, the UN 6b and the RN-D
6a-2 have the entries shown in Figs. 39 and 16 stored in
the context ID mapping tables, respectively.
[0229] Fig. 45 is a diagram showing an operational se-
quence that is used when a handover is performed from
the VBS 6 to the NBS 5 according to the second embod-
iment. The handover source base station is the UN 6b,
whereas the handover target base station is the NBS 5.
[0230] Because the communication quality of the cell
of which the UN 6b is in charge has degraded, the UE
searches for a neighboring cell and notifies the UN 6b of
the ID of a cell that has good communication quality and
can be a handover candidate as well as a measured re-
sult of the communication quality thereof as measure-
ment information (indicated as a "Measurement Report")
(step S121).
[0231] Based on the measured result that has been
received, the UN 6b first selects the cell (identified with
the cell ID "c3") of which the NBS 5 is in charge as the
handover target and determines the IP address and the
destination port of the base station to which a handover
request is to be transmitted based on the ID "c3" of the
handover target cell contained in the measurement in-
formation; however, the UN 6b has only the information
about the cell of its own in the cell ID/node ID mapping
table (see Fig. 7). Thus, the UN 6b recognizes that the
handover target cell is a cell that is subordinate to a dif-
ferent core node and determines the IP address Iv, d,
n1-3 and the destination port Pv, d, n1-3 that are used
as the destination of the handover request for the mobility
control core node RN-N 6a-3, by referring to the path
table shown in Fig. 39.
[0232] Subsequently, the UN 6b assigns the context
ID "ub" and the data path information [Iub, Pub, Fub] on
the UN 6b side that are used when signaling messages
and user data are transmitted and received between the
UN 6b and the handover target base station NBS 5 during
the handover process. Then the UN 6b stores the context
ID and the data path information into the adjacent node
context information section within the context ID mapping
table (see Fig. 39). After that, the UN 6b stores the hando-
ver target cell ID "c3", the context ID "ub" of its own, the
node ID "n2" of its own, and the data path information
[Iub, Pub, Fub] for the handover target base station, as
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well as the node ID "n1-2", the context ID "r1", and the
data path information [Ir1, Pr1, Fr1] of the core node RN-
D 6a-2 into a handover request message (indicated as
a "Hanover Request"). Then the UN 6b transmits the
handover request message to the IP address and the
destination port at the RN-N 6a-3 that have been deter-
mined as described above (step S122).
[0233] When having received the handover request
message at step S122 described above, the RN-N 6a-3
first determines the handover target base station to which
the message is to be transferred based on the ID "c3" of
the handover target cell contained in the handover re-
quest message. For this purpose, the RN-N 6a-3 refers
to the cell ID/node ID mapping table (see Fig. 6). Accord-
ing to the table, it is appreciated that the handover target
cell "c3" is the cell of the node ID "n5". Further, the RN-
N 6a-3 refers to the path table (see Fig. 37) and deter-
mines the IP address In, d, n5 and the destination port
Pn, d, n5 that are used as the destination of the handover
request message.
[0234] After that, the RN-N 6a-3 stores the node ID
"n2", the context ID "ub", and the data path information
[Iub, Pub, Fub] of the handover source base station that
are contained in the handover request message, as the
node #1’s node ID, the node #1’s context ID, and the
node #1’s data path, respectively, in the node #1 context
information section of the second sub-record within the
context ID mapping table stored therein. At the same
time, the RN-N 6a-3 stores the node ID "n5" that has
been derived from the cell ID as the node #2’s node ID
in the node #2 context information section of the second
sub-record, to be used as the node ID of the handover
target base station. Further, for the purpose of relaying
the signaling messages and the user data that are trans-
mitted and received between the UN 6b and the NBS 5,
the RN-N 6a-3 assigns the context ID "r3" and the data
path information [Ir3, Pr3, Fr3] to the UN 6b and assigns
the context ID "r4" and the data path information [Ir4, Pr4,
Fr4] to the NBS 5. Further, the RN-N 6a-3 stores the
former as a node’s own context ID and a node’s own data
path in the node #1 context information section of the
second sub-record within the context ID mapping table.
Also, the RN-N 6a-3 stores the latter as a node’s own
context ID and a node’s own data path in the node #2
context information section of the second sub-record.
[0235] Because the node type of the handover target
base station NBS 5 is an adjacent node, the RN-N 6a-3
determines that the handover request message should
be related to the outside of the VBS 6. When a handover
is performed to a base station on the outside of the VBS
6, the signaling messages and the user data between
the AGW 3 and the UN 6b that are currently relayed by
the RN-D 6a-2 will be directly transmitted and received
between the AGW 3 and the NBS 5. Thus, it is necessary
to notify the NBS 5 of the context ID and the data path
information for the handover UE that are used by the
AGW 3. Thus, with respect to the handover UE, the RN-
N 6a-3 inquires about the context ID and the data path

information on the AGW 3 side that are managed by the
RN-D 6a-2 (step S123).
[0236] In this situation, in an inquiry message (indicat-
ed as a "Context Transfer Request") transmitted from the
RN-N 6a-3 to the RN-D 6a-2, the RN-N 6a-3 sets a con-
text ID "r5" that is newly assigned on the RN-N 6a-3 side
as the source context ID, sets the node ID "n1-3" of its
own as the source node ID, and sets the context ID "r1"
on the RN-D 6a-2 side that has been received from the
UN 6b at step S122 described above as the destination
context ID. Further, the RN-N 6a-3 determines the des-
tination IP address and the destination port as Iv, c, n1-2
and Pv, c, n1-2, respectively, which are the destination
of common control messages for the RN-D 6a-2. (The
reason is that this inquiry is used only for transferring the
data, and not for establishing a session regarding the
handover UE between the RN-N 6a-3 and the RN-D 6a-
2). The RN-N 6a-3 stores the assigned context ID "r5"
as the node’s own context ID in the node #1 context in-
formation section of the first sub-record in the entry that
corresponds to the UE within the context ID mapping
table. Further, the RN-N 6a-3 stores the node ID "n1-2"
and the context ID "r1" of the RN-D 6a-2, which is the
destination of the inquiry message, as a node #1’s node
ID and a node #1’s context ID, respectively, in the node
#1 context information section.
[0237] When having received the inquiry message
from the RN-N 6a-3 at step S123 describe above, the
RN-D 6a-2 conducts a search in the context ID mapping
table (see Fig. 16) for a record in which the node’s own
context ID listed in the node #1 context information sec-
tion of the first sub-record matches the destination con-
text ID "r1" contained in the message. The RN-D 6a-2
then refers to the node #2 context information section of
the first sub-record in the record found in the search and
obtains the context ID "a" and the data path information
[Ia, Pa, Fa] on the AGW 3 side as well as the node ID
"n3" of the AGW 3 corresponding to the UE context. After
that, the RN-D 6a-2 conducts a search in the path table
(see Fig. 36) for the source node ID "n1-3" of the inquiry
message and obtains the IP address Iv, c, n1-3 and the
destination port Pv, c, n1-3 used as the destination of a
response message. (The reason why the IP address and
the destination port serving as the destination of common
control messages are used is explained above in the de-
scription of the operation to transmit the inquiry message
from the RN-N 6a-3 to the RN-D 6a-2.) The RN-D 6a-2
then returns the obtained context information on the
AGW 3 side to the RN-N 6a-3 (step S124).
[0238] The RN-N 6a-3 extracts the context ID "a" and
the data path information [Ia, Pa, Fa] on the AGW 3 side
and the node ID "n3" of the AGW 3 from the response
message (indicated as a "Context Transfer Response")
that has been received at step S124 described above.
Further, the RN-N 6a-3 stores the extracted pieces of
information as a node #2’s node ID, a node #2’s context
ID, and a node #2’s node ID, respectively, in the node
#2 context information section of the first sub-record in

53 54 



EP 2 184 935 A1

29

5

10

15

20

25

30

35

40

45

50

55

the entry corresponding to the handover UE within the
context ID mapping table. Further, the RN-N 6a-3 re-
writes the core node context information section (i.e., the
context ID "r1", the data path information [Ir1, Pr1, Fr1],
and the node ID "n1-2" of the RN-D 6a-2) of the handover
request message received from the UN 6b at step S122
described above. In addition, the RN-N 6a-3 rewrites the
context ID "ub" and the data path information [Iub, Pub,
Fub] on the UN 6b side and the node ID "n2" of the UN
6b that are contained in the response message, with the
context ID "r4" and the data path information [Ir4, Pr4,
Fr4] that have been assigned by the RN-N 6a-3 for the
NBS 5 and the node ID "n1" of the RN-N 6a-3 for the
adjacent base stations, respectively. The RN-N 6a-3 then
transmits the response message to the destination IP
address and the destination port at the NBS 5 that have
been obtained as described above (step S125).
[0239] After having received the handover request
message from the RN-N 6a-3 at step S125 described
above, the handover target base station NBS 5 extracts
the node ID "n1", the context ID "r4", and the data path
information [Ir4, Pr4, Fr4] of the handover source base
station out of the message. Then the NBS 5 stores the
extracted result as an adjacent node’s node ID, an adja-
cent node’s context ID, and an adjacent node’s data path,
respectively, in the adjacent node context information
within the context ID mapping table. The entry into which
these parameters are stored is determined based on the
UE ID "u1" that has been set in the handover request
message, as described above.
[0240] Further, the NBS 5 extracts the node ID "n3",
the context ID "a", and the data path information [Ia, Pa,
Fa] of the core node from the handover request message
and stores the extracted result as a core node’s node ID,
a core node’s context ID, and a core node’s data path,
respectively, in the core node context information within
the context ID mapping table.
[0241] Subsequently, the NBS 5 assigns the context
ID "t2" and the data path information [It2, Pt2, Ft2] on the
NBS 5 side that are used when the NBS 5 transmits and
receives signaling messages and transfer data to and
from the handover source base station during the hando-
ver process. The NBS 5 then stores the assigned param-
eters as a node’s own context ID and a node’s own data
path, respectively, in the adjacent node context informa-
tion within the context ID mapping table. Similarly, the
NBS 5 assigns the context ID "t1" and the data path in-
formation [It1, Pt1, Ft1] on the NBS 5 side to the AGW 3
for the purpose of transmitting and receiving signaling
messages and user data to and from the AGW 3 after
the handover has been finished. The NBS 5 then stores
the context ID and the data path information as a node’s
own context ID and a node’s own data path in the core
node context information. As a result, like in the first em-
bodiment, the NBS 5 has obtained the entry correspond-
ing to the handover UE as shown in Fig. 27 in the context
ID mapping table.
[0242] When the update of the context ID mapping ta-

ble has been completed, the NBS 5 generates a hando-
ver response message (indicated as a "Handover Re-
sponse"). In this situation, the NBS 5 sets the node’s own
context ID "t2" shown in the adjacent node context infor-
mation stored in the context ID mapping table described
above as the source context ID and sets the adjacent
node’s context ID "r4" shown in the adjacent node context
information as the destination context ID. Further, the
NBS 5 sets the node’s own data path [It2, Pt2, Ft2] shown
in the adjacent node context information into the hando-
ver response message and transmits the handover re-
sponse message to the node identified with the node ID
"n1" (step S126). The NBS 5 obtains In, d, n1 and Pn, d,
n1 as the IP address and the destination port, respec-
tively, that are used as the destination at the node ID "n1"
out of the path table (see Fig. 3).
[0243] When having received the handover response
message from the NBS 5 at step S126 described above,
the RN-N 6a-3 extracts the context ID "t2" and the data
path information [It2, Pt2, Ft2] of the NBS 5 out of the
received message and stores the extracted information
into the context ID mapping table stored therein. The po-
sitions of the entries in the table into which the extracted
pieces of information are stored are the node #2’s context
ID and the node #2’s data path in the node #2 context
information section of the second sub-record in the
record in which the node’s own context ID in the node #2
context information section of the second sub-record
matches the destination context ID "r4" contained in the
received message.
[0244] After that, the RN-N 6a-3 obtains the node’s
own context ID "r3" and the node #1’s context ID "ub" out
of the node #1 context information section of the second
sub-record in the matching record found in the search
described above. The RN-N 6a-3 then rewrites the
source context ID "t2" and the destination context ID "r4"
contained in the handover response message with the
obtained pieces of information, respectively. Further, the
RN-N 6a-3 rewrites the source node ID with the node ID
"n1-3" of its own within the VBS 6.
[0245] In addition, the RN-N 6a-3 rewrites the data
path information [It2, Pt2, Ft2] on the NBS 5 side con-
tained in the handover response message with the data
path information [Ir3, Pr3, Fr3] on the RN-N 6a-3 side
that has been stored as the node’s own data path in the
node #1 context information section of the second sub-
record. Subsequently, after rewriting the destination IP
address and the destination port with the destination IP
address Iv, d, n2 and the destination port Pv, d, n2 at the
UN 6b, which is identified with the node #1’s node ID
"n2", the RN-N 6a-3 transmits the handover response
message (step S127). At this point in time, the RN-N 6a-
3 has stored therein the information that is required for
relaying the signaling messages and the user data be-
tween the NBS 5 and the UN 6b, in the entry correspond-
ing to the handover UE as shown in Fig. 46 within the
context ID mapping table.
[0246] The operation performed at steps S128 through
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S132 above is the same as the operation performed at
steps S66 through S70 shown in Fig. 25 explained in the
section titled "(2) Handover from the VBS 6 to the NBS
5" in the first embodiment. Thus, the explanation thereof
will be omitted. It should be noted, however, that the con-
text ID mapping table obtained by the UN 6b at the point
in time when the process at step S127 has been com-
pleted is different in terms of the node ID of the RN-N 6a-
3 serving as the relay node and is shown in Fig. 43.
[0247] When having received the handover comple-
tion message from the handover target base station NBS
5 at step S132 described above, the RN-N 6a-3 first con-
ducts a search in the context ID mapping table (see Fig.
46) for a record in which the node’s own context ID in the
node #2 context information section of the second sub-
record matches the destination context ID "r4" contained
in the message. The RN-N 6a-3 then obtains the node
ID "n1-2" and the context ID "r1" of the RN-D 6a-2 from
the node #1’s node ID and the node #1’s context ID,
respectively, in the node #1 context information section
of the first sub-record in the record that has been found
in the search. Further, the RN-N 6a-3 transmits a mes-
sage (indicated as a "Context Release") requesting that
the relay process between the AGW 3 and the UN 6b
performed by the RN-D 6a-2 with respect to the handover
UE should be stopped and that the context should be
released, to the destination IP address Iv, c, n1-2 and
the destination port Pv, c, n1-2 corresponding to common
control messages that have been obtained by referring
to the path table (see Fig. 35) based on the node ID "n1-2"
of the RN-D 6a-2 (step S133).
[0248] Subsequently, the RN-N 6a-3 transfers the
handover completion message received from the NBS 5
to the UN 6b according to the procedure described in (R-
II) above (step S134). At the same time, the RN-N 6a-3
releases the entries in the context ID mapping table, the
user data buffer, the context ID, and the like that have
been secured for the handover UE.
[0249] When having received the context release mes-
sage from the RN-N 6a-3 at step S133 described above,
the RN-D 6a-2 conducts a search in the context ID map-
ping table (see Fig. 16) for a record in which the node’s
own context ID in the node #1 context information section
of the first sub-record matches the destination context ID
"r1" contained in the message. The RN-D 6a-2 then stops
the relay process between the AGW 3 and the UN with
respect to the UE corresponding to the record that has
been found in the search and releases the relevant en-
tries in the context ID mapping table, the user data buffer,
the context ID, and the like.
[0250] When having received the handover comple-
tion message at step S134 described above, the hando-
ver source base station UN 6b releases the wireless re-
source, the user data buffer, the ID, and the like that have
been secured for the handover user, deletes the relevant
table entries, and thus completes the handover process.
[0251] During the handover process described above,
the RN-N 6a-3 provides the function to relay the signaling

messages and the user data between the handover
source base station UN 6b and the handover target base
station NBS 5. In that situation, the context IDs and the
pieces of data path information that are individually sup-
plied to the UN 6b and to the NBS 5 for the relay purposes
may be the same as one another. In other words, r3=r4;
Ir3=Ir4; Pr3=Pr4; and Fr3=Fr4 may be satisfied. Further-
more, as for the user data, it is acceptable to configure
the data to be directly transferred between the UN 6b
and the NBS 5 by having an arrangement in which Ir3=It2;
Pr3=Pt2; Fr3=Ft2; Ir4=Iub; Pr4=Pub; and Fr4=Fub are
satisfied.

(3) Handover from the NBS 5 to the VBS 6

[0252] The UE is currently performing communication
in a cell that is subordinate to the NBS 5. Also, after the
outgoing communication sequence has been performed,
for the purpose of transmitting and receiving the signaling
messages and the user data between the AGW 3 and
the NBS 5, the context ID "a" and the data path informa-
tion [Ia, Pa, Fa] have been assigned on the AGW 3,
whereas the context ID "t1" and the data path information
[It1, Pt1, Ft1] have been assigned on the NBS 5 side. In
this situation, as explained in the section titled "(3)
Handover from the NBS 5 to the VBS 6" in the first em-
bodiment, the entry corresponding to the handover UE
within the context ID mapping table stored in the NBS 5
is shown in Fig. 29.
[0253] Fig. 47 is a diagram showing an operational se-
quence that is used when a handover is performed from
the NBS 5 to the VBS 6 according to the second embod-
iment. The handover source base station is the NBS 5,
whereas the handover target base station is the UN 6b.
[0254] Because the communication quality of the cell
of which the NBS 5 is in charge has degraded, the UE
searches for a neighboring cell and notifies the NBS 5 of
the ID of a cell that has good communication quality and
can be a handover candidate as well as a measured re-
sult of the communication quality thereof as measure-
ment information (indicated as a "Measurement Report")
(step S141).
[0255] Based on the measured result that has been
received, the NBS 5 first selects the cell (identified with
the cell ID "c1") of which the UN 6b is in charge as the
handover target. The NBS 5 then refers to the cell ID/
node ID mapping table (see Fig. 5) and searches for the
ID "c1" of the handover target cell contained in the meas-
urement information and obtains the node ID "n1" of the
base station to which a handover request is to be trans-
mitted. Further, by referring to the path table (see Fig.
3), the NBS 5 determines the destination IP address In,
d, n1 and the destination port Pn, D, n1 to transmit a
handover request message to the base station identified
with the node ID "n1".
[0256] Subsequently, the NBS 5 assigns the context
ID "t2" and the data path information [It2, Pt2, Ft2] on the
NBS 5 side that are used when signaling messages and
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user data are transmitted and received between the NBS
5 and the handover target base station during the hando-
ver process. The NBS 5 then stores the context ID and
the data path information together with the node ID "n3",
the context ID "a", and the data path information [Ia, Pa,
Fa] of the core node AGW 3 into a handover request
message (indicated as a "Handover Request") and trans-
mits the handover request message to the IP address
and the destination port that have been determined as
described above (step S142). In this situation, the NBS
5 stores the context ID and the data path information that
have been assigned with respect to the handover UE, as
a node’s own context ID and a node’s own data path in
the adjacent node context information within the context
ID mapping table (see Fig. 29).
[0257] When having received the handover request
message at step S142 described above, because the
destination context ID contained in the message indi-
cates that a new context should be generated (when the
context ID is "0", it means that a new context should be
generated, according to the second embodiment), the
RN-N 6a-3 first generates a context corresponding to the
handover UE. For this purpose, the RN-N 6a-3 first ex-
tracts the UE ID "u1" of the handover UE from the hando-
ver request message and adds an entry (i.e., a record)
in which the UE ID is a key to the context ID mapping
table. The RN-N 6a-3 then extracts the node ID "n5", the
content ID "t2", and the data path information [It2, Pt2,
Ft2] of the handover source base station out of the hando-
ver request message and stores the extracted pieces of
information as a node #1’s node ID, a node #1’s context
ID, and a node #1’s data path, respectively, in the node
#1 context information section of the second sub-record
in the newly added record.
[0258] Subsequently, the RN-N 6a-3 extracts the ID
"c1" of the handover target cell from the handover request
message and obtains the node ID "n2" of the handover
target base station by referring to the cell ID/node ID map-
ping table (see Fig. 6). Further, when the RN-N 6a-3 has
determined that the handover source base station (iden-
tified with the node ID "n5") is a base station on the out-
side of the VBS 6, whereas the handover target base
station (identified with the node ID "n2") is a base station
within the VBS 6, by referring to the path table (see Fig.
37), the RN-N 6a-3 prepares for the following two relay
processes: a relay process performed by the RN-N 6a-
3 to relay the signaling messages and the user data be-
tween the handover source base station NBS 5 and the
handover target base station UN 6b during the handover
process; and another relay process performed by the RN-
D 6a-2 to relay the signaling messages and the user data
between the core node AGW 3 and the handover target
base station UN 6b after the handover process has been
completed.
[0259] For this purpose, the RN-N 6a-3 first transmits
a message (indicated as a "Context Transfer Indication")
to the RN-D 6a-2 to request that the RN-D 6a-2 should
perform the process to relay the signaling messages and

the user data between the AGW 3 and the UN 6b (step
S143). In this situation, the RN-N 6a-3 extracts the ID
"u1" of the handover UE as well as the node ID "n3", the
context ID "a", and the data path information [Ia, Pa, Fa]
of the core node AGW 3 that are required when the RN-
D 6a-2 generates a context ID mapping table and per-
forms the relay process, out of the handover request mes-
sage received from the handover source base station
NBS 5 at step S142 described above, and sets the ex-
tracted pieces of information into the message to be
transmitted. The RN-N 6a-3 stores these extracted piec-
es of core node information as the node #1’s node ID
and the node #1’s context ID in the node #1 context in-
formation section of the first sub-record in the record cor-
responding to the handover UE within the context ID map-
ping table. The data path information [Ia, Pa, Fa] of the
core node AGW 3 is only needed by the RN-D 6a-2, which
performs the relay process of the user data to and from
the AGW 3. Thus, after the data path information is pro-
vided for the RN-D 6a-2 at step S143, the RN-N 6a-3
does not need the data path information. Accordingly,
the RN-N 6a-3 does not store the data path information
into the context ID mapping table. For the purpose of
being able to identify the context when the RN-N 6a-3
receives a response message from the RN-D 6a-2 in
response to the transmitted message, the RN-N 6a-3
newly assigns a context ID "r5" and sets the newly as-
signed context as the source context ID of the message
transmitted at step S143 described above. The RN-N 6a-
3 also stores the assigned context ID as a node’s own
context ID in the node #2 context information section of
the first sub-record.
[0260] As explained in the section titled "(2) Handover
from the VBS 6 to the NBS 5" above, the signaling mes-
sage transmitted from the RN-N 6a-3 to the RN-D 6a-2
at step S143 is transmitted to the destination IP address
Iv, c, n1-2 and the destination port Pv, c, n1-2 correspond-
ing to common control messages for the RN-D 6a-2.
[0261] When having received the relay process re-
quest message with respect to the handover UE from the
RN-N 6a-3 at step S143 described above, the RN-D 6a-
2 adds a record in which the UE ID "u1" extracted from
the message is a key to the context ID mapping table.
After that, the RN-D 6a-2 stores the node ID "n3", the
context ID "a", and the data path information [Ia, Pa, Fa]
of the AGW 3 that have been extracted from the mes-
sage, as a node #2’s node ID, a node #2’s context ID,
and a node #2’s data path, respectively, in the node #2
context information section of the first sub-record in the
added record. Further, the RN-D 6a-2 assigns the context
ID "r2" and the data path information [Ir2, Pr2, Fr2] on
the RN-D 6a-2 side for the purpose of performing the
relay process with the AGW 3 while using the context ID
and the data path and stores the context ID and the data
path information as a node’s own context ID and a node’s
own data path in the context information section de-
scribed above. Similarly, the RN-D 6a-2 also assigns the
context ID "r1" and the data path information [Ir1, Pr1,
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Fr1] on the UN 6b side that performs the relay process
with the AGW 3 and stores the context ID and the data
path information as a node’s own context ID and a node’s
own data path, respectively, in the node #1 context in-
formation section of the sub-record described above. Al-
so, the RN-D 6a-2 notifies the RN-N 6a-3 of the context
ID and the data path information as a response (indicated
as a "Context Transfer Confirm") to the message de-
scribed above (step S144).
[0262] The RN-D 6a-2 transmits the response mes-
sage at step S144 described above to the destination IP
address Iv, c, n1-3 and the destination port Pv, c, n1-3
corresponding to common control messages for the RN-
N 6a-3, like the request message transmitted at step
S143 described above. Further, the node ID "n1-2" of the
source RN-D 6a-2 is provided in the response message
because an application usage as explained below is pos-
sible: For example, in the case where there are a plurality
of RN-Ds and where the RN-N 6a-3 transmits the request
message to a default RN-D or to a randomly-selected
RN-D at step S143 described above, the response mes-
sage transmitted in response to the request message
may be transmitted from another RN-D that is selected
in consideration of distribution of loads or the like, and
not from the RN-D that has received the request mes-
sage.
[0263] When having received the response message
from the RN-D 6a-2 at step S144 described above, the
RN-N 6a-3 extracts the context ID "r1" and the data path
information [Ir1, Pr1, Fr1] that have been assigned to the
UN 6b by the RN-D 6a-2 as well as the node ID "n1-2"
of the RN-D 6a-2, out of the message. The RN-N 6a-3
then stores the extracted result as a node #2’s context
ID, a node #2’s data path, and a node #2’s node ID, re-
spectively, in the node #2 context information section of
the first sub-record within the context ID mapping table.
Also, the RN-N 6a-3 assigns the context ID "r4" and the
data path information [Ir4, Pr4, Fr4] to the NBS 5 for the
purpose of performing the process to relay the signaling
messages and the user data between the handover
source base station NBS 5 and the handover target base
station UN 6b. In addition, the RN-N 6a-3 assigns the
context ID "r3" and the data path information [Ir3, Pr3,
Fr3] to the UN 6b. The RN-N 6a-3 stores the former as
a node’s own context ID and a node’s own data path in
the node #1 context information section of the second
sub-record within the context ID mapping table. Further,
the RN-N 6a-3 stores the latter as a node’s own context
ID and a node’s own data path within the node #2 context
information section of the second sub-record. Thus, the
RN-N 6a-3 has completed the generating process of the
required contexts. The RN-N 6a-3 rewrites the core node
context information contained in the handover request
message received at step S142 with the context infor-
mation on the RN-D 6a-2 side, rewrites the context infor-
mation of the handover source base station with the con-
text information that has been created by the RN-N 6a-
3 for the UN 6b, and transmits the handover request mes-

sage to the UN 6b serving as the handover target base
station (step S145).
[0264] The operation performed at steps S146 through
S149 is the same as the operation performed at steps
S84 through S87 shown in Fig. 28 explained in the section
titled "(3) Handover from the NBS 5 to the VBS 6" in the
first embodiment. Thus, the explanation thereof will be
omitted. It should be noted, however, that the entries cor-
responding to the handover UE are stored in the respec-
tive context ID mapping tables, in the UN 6b as shown
in Fig. 43 at the point in time when the process at step
S145 has been completed; in the RN-N 6a-3 as shown
in Fig. 48 at the point in time when the process at step
S146 has been completed; and in the NBS 5 as shown
in Fig. 27 at the point in time when the process at step
S147 has been completed.
[0265] When having been notified by the UE that the
handover has been completed at step S149 described
above, the handover target base station UN 6b conducts
a search in the context ID mapping table (see Fig. 43)
by using the UE ID stored in the notification or by using
the UE ID that has indirectly been derived from a wireless
resource being used such as a reception frequency or a
slot. The UN 6b then extracts the core node’s node ID
"n1-2" and the core node’s context ID "r1" from the core
node context information in the record that has been
found in the search. Further, the UN 6b obtains the IP
address Iv, d, n1-2 and the destination port Pv, d, n1-2
out of the path table (see Fig. 38).
[0266] Subsequently, the UN 6b sets the destination
context ID "r1", as well as the node’s own context ID "u"
and the node’s own data path [Iu, Pu, Fu] in the core
node context information that have been extracted from
the record found in the search, into a message (indicated
as a "Handover Confirm") that has been transmitted by
the UE to notify that the handover had been completed
and transmits the message to the IP address and the
destination port described above (step S150).
[0267] When having received the handover comple-
tion message at step S150 described above, the RN-D
6a-2 extracts the node ID "n2", the context ID "u", and
the data path information [Iu, Pu, Fu] of the source out
of the message. The RN-D 6a-2 then stores the extracted
result as a node #1’s node ID, a node #1’s context ID,
and a node #1’s data path, respectively, in the node #1
context information section of the first sub-record within
the context ID mapping table stored therein. Fig. 49 is a
drawing showing the context ID mapping table that has
been updated and stored in the RN-D 6a-2.
[0268] Subsequently, the RN-D 6a-2 extracts the for-
warding destination node ID "n3" for the handover com-
pletion message out of the node #2 context information
section of the first sub-record. Also, the RN-D 6a-2 ob-
tains the IP address Ic, d, n3 and the destination port Pc,
d, n3 that are used as the destination of the message out
of the path table (see Fig. 36). In addition, the RN-D 6a-
2 extracts the node’s own context ID "r2", the node’s own
data path information [Ir2, Pr2, Fr2], and the node #2’s
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context ID "a" from the context information section. Fur-
ther, the RN-D 6a-2 rewrites the source context ID "u",
the source data path information [Iu, Pu, Fu], and the
destination context ID "r1" that are contained in the
handover completion message with the extracted pieces
of information respectively and transmits the handover
completion message to the IP address and the destina-
tion port that have been obtained as described above
(step S151). The node ID "n1", which is used for the
nodes on the outside of the VBS 6, is used as the source
node ID of the handover completion message.
[0269] When having received the handover comple-
tion message at step S151 described above, the AGW
3 recognizes that the target UE "u1" and the destination
node NBS 5 of the signaling messages and the user data
have completed the handover process, based on the des-
tination context ID "a" contained in the message and
changes the destination of the signaling messages and
the user data thereafter in the following manner: The
AGW 3 extracts the node ID "n1" and the context ID "r2"
of the source from the handover completion message.
Also, the AGW 3 obtains the destination IP address Ic,
d, n1 and the destination port Pc, d, n1 of the signaling
messages. In addition, the AGW 3 extracts the data path
information [Ir2, Pr2, Fr2] that is stored in the handover
completion message. The AGW 3 uses the obtained
pieces of information as a new destination IP address, a
new destination port, and a new data flow identifier of the
user data.
[0270] The RN-D 6a-2 thereafter relays the signaling
messages and the user data between the AGW 3 and
the UN 6b according to the procedure described in (C-I)
through (C-IV) described in the first embodiment.
[0271] After having changed the destination of the sig-
naling messages and the user data, the AGW 3 transmits
a confirmation message (indicated as a "Handover Con-
firm Ack") to the RN-D 6a-2 (step S152).
[0272] The RN-D 6a-2 receives the confirmation mes-
sage from the AGW 3 at step S152 described above and
relays the message to the UN 6b (step S153).
[0273] After the handover target base station UN 6b
has received the confirmation message from the RN-D
6a-2 at step S153 described above, the UN 6b transmits
a message indicating that the handover has been com-
pleted (indicated as a "Handover Complete") to the RN-
N 6a-3 (step S154). The transmitted message is relayed
to the NBS 5 by the RN-N 6a-3 (step S155). At this time,
the context information of the handover source base sta-
tion NBS 5 becomes unnecessary in the context ID map-
ping table of the RN-N 6a-3 (see Fig. 48). Thus, the entry
corresponding to the handover UE is deleted. The user
data buffer used for transferring the user data between
the NBS 5 and the UN 6b is also released.
[0274] When having received the handover comple-
tion message at step S155 described above, the hando-
ver source base station NBS 5 releases the wireless re-
source, the user data buffer, the ID, and the like that have
been secured for the handover user, deletes the relevant

table entries, and thus completes the handover process.
[0275] During the handover process described above,
the RN-N 6a-3 provides the function to relay the signaling
messages and the user data between the handover
source base station NBS 5 and the handover target base
station UN 6b. In that situation, the context IDs and the
pieces of data path information that are individually sup-
plied to the NBS 5 and to the UN 6b for the relay purposes
may be the same as one another. In other words, r3=r4;
Ir3=Ir4; Pr3=Pr4; and Fr3=Fr4 may be satisfied. Further-
more, as for the user data, it is acceptable to configure
the data to be directly transferred between the UN 6b
and the NBS 5 by having an arrangement in which Ir3=It2;
Pr3=Pt2; Fr3=Ft2; Ir4=Iub; Pr4=Pub; and Fr4=Fub are
satisfied.
[0276] As explained above, according to the second
embodiment, the plurality of RNs are respectively pro-
vided for the different types of signaling messages and
user data to be processed during, for example, the com-
mon control signaling message processing such as the
paging process, the individual control signaling message
processing such as the call control process and the
handover process for each UE, as well as the user data
relay process. With this arrangement, it is possible to add
one or more RNs according to the number of UNs that
need to be virtually regarded as one base station and to
avoid the situation in which the RNs become a bottleneck
in terms of the level of performance. Distributing the loads
related to the RN processing among the plurality of RNs
is especially effective when the RNs each also have the
functions of a regular base station, i.e., the functions of
a UN.

Third Embodiment

[0277] According to the first and the second embodi-
ments described above, the same node (such as the RN
or the RN-D/RN-N) performs the process to relay both
the signaling messages and the user data. However, dur-
ing the process to relay the user data, there is no need
to change the relaying method by interpreting the con-
tents of the received messages, unlike the signaling mes-
sages used in the handover process. Thus, it is possible
to adopt a device as an independent device dedicated
for relaying the user data so that it is possible to control,
as necessary, the relaying method from a node relaying
the signaling messages. According to a third embodiment
of the present invention, an example will be explained in
which the RN manages the user contexts and relays the
signaling messages, whereas a dedicated device (here-
inafter, a "U-Proxy") relays the user data.
[0278] Control exercised by the RN over the relay proc-
ess performed by the U-Proxy includes: starting a proc-
ess to relay the user data; changing the relay destination;
and stopping the relay process. In the following sections,
these different types of control will be explained. The con-
trol exercised by the RN over the U-Proxy is possible
even if there is a plurality of RNs like in the second em-
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bodiment. Thus, the U-Proxy controlling method ex-
plained below does not limit the scope to which the
present invention is applicable.

<Starting the relay process>

[0279] Fig. 15 is a diagram showing the outgoing com-
munication sequence according to the first embodiment.
At steps S5, S6, S8, and S9 in Fig. 15, user data relay
paths are formed between the AGW 3 and the UN 6b.
[0280] Fig. 50 is a diagram showing the details of the
user data relay paths formed at these steps. At each of
the ends of path 10 to 14, a context ID and data path
information that have been assigned to the path by the
corresponding one of the nodes are written. For example,
at an end of the path 10 on the AGW 3 side, the context
ID "a" assigned by the AGW 3 is written in the circle,
whereas the data path information [Ia, Pa, Fa] is written
nearby. In the following sections, a method used by the
RN 6a for establishing user data relay paths between
"the AGW 3 and the UN 6b via the U-Proxy" will be ex-
plained in detail, with reference to Figs. 15 and 50 to 53.
[0281] First, when the RN 6a has received the user
data path information [Ia, Pa, Fa] that has been assigned
by the AGW 3 at step S15 in the outgoing communication
sequence shown in Fig. 15, the RN 6a sets a user data
path into the U-Proxy, the user data path being required
during the user data relay process between "the AGW 3
and the UN 6b" according to an operational sequence
shown in Fig. 51 in the manner described below.
[0282] (c-1) The RN 6a transmits a "Data Path Re-
quest" message to the U-Proxy and requests the data
path information for the UN 6b. Depending on the struc-
ture of the wireless access network, there is a possibility
that the IP address used on the outside of the VBS 6 may
be different from the IP address used on the inside of the
VBS 6. Thus, according to the third embodiment, the "Da-
ta Path Request" message is provided with a parameter
"if" used for specifying which one of the IP address sys-
tems is being used. In the present example, "inner" is
specified so as to indicate that the IP address for the
inside of the VBS 6 used by the UN 6b is assigned. In
addition, the RN 6a also assigns a source context ID
"pr1" to the message and uses the assigned context ID
thereafter for identifying which data path information re-
lates to each message transmitted from the U-Proxy. In
the following sections, the node ID of the U-Proxy is as-
sumed to be "np".
[0283] (c-2) When the U-Proxy is requested by the RN
6a to obtain the data path information at step (c-1), the
U-Proxy assigns the data path information [Ir1, Pr1, Fr1]
for the inside of the VBS 6 and a context ID "p1" associ-
ated with the data path and notifies the RN 6a of the data
path information and the context ID by transmitting a "Da-
ta Path Response" message.
[0284] (c-3) In the same manner as described at step
(c-1), the RN 6a requests data path information for the
AGW 3 from the U-Proxy. In this situation, the RN 6a sets

"outer" to the parameter "if" in the "Data Path Request"
message so as to indicate that the IP address for the
outside of the VBS 6 used by the AGW 3 is assigned.
Also, the RN 6a assigns a context ID "pr2" to the context.
[0285] (c-4) In the same manner as at step (c-2), the
U-Proxy assigns data path information [Ir2, Pr2, Fr2] and
a context ID "p2" for the AGW 3 and notifies the RN 6a
of the data path information and the context ID.
[0286] In the outgoing communication sequence
shown in Fig. 15, the data path information [Ir2, Pr2, Fr2]
for the AGW 3 is not necessary until the process at step
S19 is started; however, according to the third embodi-
ment, an arrangement is made so that the pieces of data
path information for the both sides are obtained immedi-
ately after step S15 for enabling the U-Proxy to determine
at an early stage whether there is a resource available.
With this arrangement, even when the data path infor-
mation on the UN 6b side has been obtained immediately
after step S15, and an error has occurred due to lack of
resource immediately before step S19 in an attempt to
obtain the data path information for the AGW 3 side, it is
possible to avoid a situation where the processes per-
formed at step S16 through S18 are wasted.
[0287] As a result of the processes performed at steps
(c-1) through (c-4) described above, the user data paths
[Ir1, Pr1, Fr1] (the context ID "p1") and [Ir2, Pr2, Fr2] (the
context ID "p2") that are used for relaying the user data
between "the AGW 3 and the UN 6b" have been gener-
ated in the U-Proxy, as shown in Fig. 50. The RN 6a
stores the data path information that has been generated
in the U-Proxy into the context ID mapping table, together
with the context ID thereof and the context ID within the
U-Proxy corresponding to the data path information. Fig.
16 is a drawing showing the context ID mapping table of
the RN 6a according to the first embodiment. In contrast,
for example, a context ID mapping table of the RN 6a
according to the third embodiment is shown in Fig. 52.
More specifically, the node #1 context information section
of the first sub-record in the record corresponding to the
UE ID "u1" is an area for storing therein the context in-
formation related to the UN 6b. As the node’s own data
path in the same information section, the data path infor-
mation [Ir1, Pr1, Fr1] for the UN 6b that has been as-
signed by the U-Proxy is stored together with the context
IDs "pr1" and "p1" that have respectively been assigned
by the RN 6a and the U-Proxy corresponding on the data
path information. For the purpose of specifying the con-
text ID uniquely in the case where there is a plurality of
U-Proxies, the context ID on the U-Proxy side is stored
together with the node ID "np" of the U-Proxy. In contrast,
the node #2 context information section of the same sub-
record is an area for storing therein the context informa-
tion related to the AGW 3. As the node’s own data path
in the same information section, the data path information
[Ir2, Pr2, Fr2] for the AGW 3 that has been assigned by
the U-Proxy is stored together with the context IDs "pr2"
and "p2" that have respectively been assigned by the RN
6a and the U-Proxy corresponding on the data path in-
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formation.
[0288] After that, the RN 6a performs the process at
step S16 in the outgoing communication sequence (see
Fig. 15) and notifies the UN 6b of the data path informa-
tion [Ir1, Pr1, Fr1] on the UN 6b side that has been ob-
tained. Subsequently, at step S18, when the RN 6a has
received the bearer setting response from the UN 6b and
has received the user data path information [Iu, Pu, Fu]
on the UN 6b side, the RN 6a generates user data relay
paths as described below, according to the operational
sequence shown in Fig. 53.
[0289] (c-5) The RN 6a notifies the U-Proxy of the data
path information [Ia, Pa, Fa] that has been obtained from
the AGW 3 by transmitting a "Path Connect Request"
message and requests that data path should be connect-
ed to the data path for the AGW 3 that has been secured
within the U-Proxy. In the message, the RN 6a uses the
context ID "p2" on the U-Proxy side to specify the data
path secured within the U-Proxy.
[0290] (c-6) The U-Proxy connects the data path se-
cured by using the context ID "p2" to the data path on
the AGW 3 side that has been specified by the RN 6a
and forms the path 10 shown in Fig. 50. After the path
has been formed, the U-Proxy transmits a "Path Connect
Response" message as a response to the RN 6a.
[0291] (c-7) In the same manner as at step (c-5), the
RN 6a notifies the U-Proxy of the data path information
[Iu, Pu, Fu] that has been obtained from the UN 6b and
requests that the data path should be connected to the
data path for the UN 6b within the U-Proxy.
[0292] (c-8) In the same manner as at step (c-6), the
U-Proxy connects the data path on the U-Proxy side to
the data path on the UN 6b side and forms a path 11
shown in Fig. 11.
[0293] (c-9) The RN 6a transmits a "Route Request"
message to the U-Proxy and requests that the data re-
ceived through the user data path between "the AGW 3
and the U-Proxy" that have been connected at steps (c-
5) and (c-6) described above should be relayed to the
user data path between "the U-Proxy and the UN 6b" that
have been connected at steps (c-7) and (c-8) described
above.
[0294] (c-10) The U-Proxy forms therein a path 13 that
connects together the path 10 and the path 11 shown in
Fig. 50 and establishes a relay path from the AGW 3 to
the UN 6b. After having established the relay path, the
U-Proxy returns a "Route Response" message to the RN
6a, as a response.
[0295] (c-11) In the same manner as at step (c-9), the
RN 6a requests the U-Proxy that the data received
through the user data path between "the U-Proxy and
the UN 6b" should be relayed to the user data path be-
tween "the AGW 3 and the U-Proxy".
[0296] (c-12) In the same manner as at step (c-10),
the U-Proxy forms therein a path 12 that connects to-
gether the path 10 and the path 11 shown in Fig. 50 and
establishes a relay path from the UN 6b to the AGW 3.
[0297] As a result of the processes performed at steps

(c-5) through (c-12), the user data relay paths between
"the AGW 3 and the UN 6b" in both directions have been
established, and the U-Proxy starts relaying the user da-
ta.

<Changing the relay destination

[0298] Fig. 20 is a diagram showing the handover se-
quence from the UN 6b to the UN 6c within the VBS 6
(according to the first embodiment). At steps S48 and
S49, the user data relay path between "the AGW 3 and
the UN 6b" needs to be changed to a user data relay path
between "the AGW 3 and the UN 6c". In the following
sections, a method used by the RN 6a for changing the
user data relay path between "the AGW 3 and the UN
6b via the U-Proxy" to the user data relay path between
"the AGW 3 and the UN 6c via the U-Proxy" will be ex-
plained in detail, with reference to Figs. 20, 50, and 54.
In this handover sequence, the process to generate/re-
lease relay paths for transferring the signaling messages
and the user data in relation to the handover process
needs to be performed not only between "the AGW 3 and
the UN 6b", but also between "the UN 6b and the UN 6c";
however, in the following explanation, a focus will be
placed only on the process to change the user data relay
destination from the path between "the AGW 3 and the
UN 6b" to the path between "the AGW 3 and the UN 6c".
[0299] Before the handover process is started, as
shown in Fig. 50, the user data relay path between "the
AGW 3 and the UN 6b" has been formed with "the path
10 → the path 13 → the path 11" and "the path 11 → the
path 12 → the path 10". When having received data path
information [Iu’, Pu’, Fu’] from the handover target base
station UN 6c at step S48 shown in Fig. 20, the RN 6a
changes the user data relay path to the user data relay
path between "the AGW 3 and the UN 6c" according to
an operational sequence shown in Fig. 54 in the manner
described below.
[0300] (u-1) The RN 6a transmits a "Path Connect Re-
quest" message to the U-Proxy and notifies the U-Proxy
of the data path information [Iu’, Pu’, Fu’] that has been
received from the handover target base station UN 6c.
Also, together with the notification process, the RN 6a
sets the context ID "p1" within the U-Proxy as the desti-
nation context ID of the notification message and re-
quests that the path that is currently connected to the UN
6b should be connected to the UN 6c.
[0301] (u-2) The U-Proxy connects the user data path
identified with the context ID "p1" to the user data path
to the UN 6c that has been received at step (u-1), so that
the path 11 is changed to a path 14 shown in Fig. 50.
After the path has been changed, the U-Proxy transmits
a "Data Path Response" message to the RN 6a as a
response.
[0302] As a result of the processes performed at steps
(u-1) and (u-2), the user data relay path between "the
AGW 3 and the UN 6b" has been changed to the user
data relay path that is formed with "the path 10 → the
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path 13 → the path 14" and "the path 14 → the path 12
→ the path 10" shown in Fig. 50.

<Stopping the relay process>

[0303] Fig. 25 is a diagram showing the handover se-
quence from the UN 6b on the inside of the VBS 6 to the
NBS 5 on the outside of the VBS 6 (according to the first
embodiment). The user data relay path between "the
AGW 3 and the UN 6b" is released at steps S70 and S71.
In the following sections, a method used by the RN 6a
for releasing the user data relay path between "the AGW
3 and the UN 6b via the U-Proxy" will be explained in
detail, with reference to Figs. 25, 50, and 55. In this
handover sequence, the process to generate/release re-
lay paths for transferring the signaling messages and the
user data in relation to the handover process needs to
be performed not only between "the AGW 3 and the UN
6b", but also between "the UN 6b and the NBS 5"; how-
ever, in the following explanation, a focus will be placed
only on the process to stop the user data relay process
between "the AGW 3 and the UN 6b".
[0304] Before the handover process is started, as
shown in Fig. 50, the user data relay path between "the
AGW 3 and the UN 6b" has been formed with "the path
10 → the path 13 → the path 11" and "the path 11 → the
path 12 → the path 10". When having received the hando-
ver completion notification from the handover target base
station NBS 5 at step S70 in Fig. 25, the RN 6a releases
the user data relay path between "the AGW 3 and the
UN 6b" according to an operational sequence shown in
Fig. 55 in the manner described below.
[0305] (d-1) The RN 6a transmits a "Path Deletion Re-
quest" message to the U-Proxy and requests that the
user data path corresponding to the context ID "p1"
should be released.
[0306] (d-2) The U-Proxy releases the data path infor-
mation [Ir1, Pr1, Fr1] associated with the context ID "p1"
and disconnects the path 11, the path 13, and the path
12 shown in Fig. 50 from one another. After the paths
have been disconnected from one another, the U-Proxy
transmits a "Data Deletion Response" message to the
RN 6a as a response.
[0307] (d-3) In the same manner as at step (d-1), the
RN 6a requests that the user data path corresponding to
the context ID "p2" should be released.
[0308] (d-4) In the same manner as at step (d-2), the
U-Proxy releases the data path information [Ir2, Pr2, Fr2]
and disconnects the path 10 shown in Fig. 50.
[0309] As a result of the processes performed at steps
(d-1) through (d-4), the user data relay path between "the
AGW 3 and the UN 6b" has been released, and the re-
laying of the user data has been stopped.
[0310] As explained above, according to the third em-
bodiment, the RN relays only the signaling messages so
that the RN controls the U-Proxy, as necessary, and
causes the U-Proxy to relay the user data in the process
of the relaying. In other words, an arrangement is made

so that the node that relays the signaling messages is
separated from the node that relays the user data. With
this arrangement, it is possible to distribute the load re-
lated to the management of ending points of the signaling
messages and the user contexts and the load related to
the relay process of the user data, which usually has a
high transmission rate. In addition, it is possible to use a
plurality of devices including one or more RNs and one
or more U-Proxies to relay the signaling messages and
the user data. As a result, it is possible to install relaying
nodes the quantity of which is in compliant with the
number of UNs included in the VBS and to thus achieve
excellent scalability.

INDUSTRIAL APPLICABILITY

[0311] As explained above, the wireless communica-
tion system according to an aspect of the present inven-
tion is suitable for a communication system having an
architecture in which base stations are disposed so as
to be subordinate to a gateway device that is provided
between a core network and a wireless access network.

Claims

1. A wireless communication system including a gate-
way device that connects a core network and a wire-
less access network, wherein
the wireless access network comprises a virtual base
station that includes at least one representative base
station connected to the gateway device and a plu-
rality of unrepresentative base stations that is sub-
ordinate to the representative base station, and
presence of the unrepresentative base stations is
hidden from the gateway device and an adjacent
base station that is located adjacent to the virtual
base station.

2. The wireless communication system according to
claim 1, wherein the presence of the unrepresenta-
tive base stations is hidden from the gateway device
and the adjacent base station by causing each of the
unrepresentative base stations that are subordinate
to the representative base station to transmit and
receive a control message and user data to and from
the gateway device and the adjacent base station
via the representative base station.

3. The wireless communication system according to
claim 2, wherein one or more representative base
stations are provided depending on types of the con-
trol message and the user data.

4. The wireless communication system according to
claim 2 or 3, wherein
the representative base station transmits and re-
ceives the control message to and from the gateway
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device and the adjacent base station on behalf of
each of the unrepresentative base stations, and
a node, which is different from the representative
base station, transmits and receives the user data
to and from the gateway device and the adjacent
base station on behalf of each of the unrepresenta-
tive base stations.

5. The wireless communication system according to
claim 4, wherein the node, which is different from the
representative base station, is one of the unrepre-
sentative base stations.

6. The wireless communication system according to
claim 4, wherein the node, which is different from the
representative base station, is a dedicated device
that has a function of transmitting and receiving the
user data on behalf of each of the unrepresentative
base stations.

7. The wireless communication system according to
any one of claims 1 to 6, wherein the representative
base station further has a function of performing
wireless communication with a mobile terminal.

8. The wireless communication system according to
any one of claims 1 to 7, wherein the representative
base station has cells, of which the unrepresentative
base stations are respectively in charge, as cells of
its own.

9. The wireless communication system according to
any one of claims 1 to 8, wherein each of the unrep-
resentative base stations sets the representative
base station as a node information of a connection
target thereof.

10. The wireless communication system according to
any one of claims 1 to 9, wherein the representative
base station is activated before the unrepresentative
base stations are activated, and
until a predetermined activation procedure is com-
pleted between the representative base station and
each of the unrepresentative base stations, the rep-
resentative base station causes a cell of the unrep-
resentative base stations connected thereto to be a
communication-disabled-state.

11. The wireless communication system according to
claim 10, wherein the representative base station
manages a cell ID and a location area ID that are to
be assigned to a cell, of which any of the unrepre-
sentative base stations connected thereto is in
charge, and
when the predetermined activation procedure is per-
formed, the representative base station assigns the
cell ID and the location area ID to the unrepresenta-
tive base station.

12. The wireless communication system according to
claim 10 or 11, wherein upon completion of the pre-
determined activation procedure, the representative
base station causes a cell, of which the unrepre-
sentative base station is in charge, to be a commu-
nication-enabled-state.

13. The wireless communication system according to
claim 12, wherein upon recognition of a shut down
of the unrepresentative base station or an abnormal-
ity in the unrepresentative base station, the repre-
sentative base station causes a cell, of which the
unrepresentative base station is in charge, to be
communication-disabled-state.

14. The wireless communication system according to
any one of claims 10 to 13, wherein a state of the
virtual base station is monitored on the core network
side while the representative base station within the
virtual base station is used as a target to be moni-
tored.

15. A base station that operates as the representative
base station in the wireless communication system
according to any one of claims 1 to 14.

16. A base station that operates as the unrepresentative
base station in the wireless communication system
according to any one of claims 1 to 14.

71 72 



EP 2 184 935 A1

38



EP 2 184 935 A1

39



EP 2 184 935 A1

40



EP 2 184 935 A1

41



EP 2 184 935 A1

42



EP 2 184 935 A1

43



EP 2 184 935 A1

44



EP 2 184 935 A1

45



EP 2 184 935 A1

46



EP 2 184 935 A1

47



EP 2 184 935 A1

48



EP 2 184 935 A1

49



EP 2 184 935 A1

50



EP 2 184 935 A1

51



EP 2 184 935 A1

52



EP 2 184 935 A1

53



EP 2 184 935 A1

54



EP 2 184 935 A1

55



EP 2 184 935 A1

56



EP 2 184 935 A1

57



EP 2 184 935 A1

58



EP 2 184 935 A1

59



EP 2 184 935 A1

60



EP 2 184 935 A1

61



EP 2 184 935 A1

62



EP 2 184 935 A1

63



EP 2 184 935 A1

64



EP 2 184 935 A1

65



EP 2 184 935 A1

66



EP 2 184 935 A1

67



EP 2 184 935 A1

68



EP 2 184 935 A1

69



EP 2 184 935 A1

70



EP 2 184 935 A1

71



EP 2 184 935 A1

72



EP 2 184 935 A1

73



EP 2 184 935 A1

74



EP 2 184 935 A1

75



EP 2 184 935 A1

76



EP 2 184 935 A1

77



EP 2 184 935 A1

78



EP 2 184 935 A1

79



EP 2 184 935 A1

80



EP 2 184 935 A1

81



EP 2 184 935 A1

82



EP 2 184 935 A1

83

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2006279261 A [0006]


	bibliography
	description
	claims
	drawings
	search report

